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PUBLIC NOTICES 





he Director-General, 


India otees Department, Belvedere 


road, Lambe London, 8.E. 1, 
invites TENDE RS for : 
SCHEDULE Two 85ft. ENGINE 





TU RNTA BL ES 
SCHEDULE 2 20 LOCOMOTIVE 
BOILERS with Cylinders and other 
equipment. 
as follows :— 
Schedule 1, 4th June, 1929. 
Schedule 2, 7th June, 1929. 
Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each Schedule 
1947 


Tenders due 





At Ministry. 


DIR oe ATE OF TECHNICAL 
DEVELOPMENT 
TEST ASSISTANT REQUIRED for 
work in connection with strength tests and 
experimental work upon aircraft struc 
tures and materials. Candidates should 
have technical training to standard of B.Sc. Degree, 
and preferably some works experience 





Preference given, other things being equal, to ex 
Service men 

Starting salary from 50s. to 60s. plus Civil Service 
bonus per week (total remuneration at present 
equivalert to 798. Sd. to 92s, 7d.), according to 


ex perience 

Write (quoting reference No 
full particulars of training 
CHIEF SUPERINTENDENT, 


blishment, South Farnborough, 
(Srown Agents for the 
J COLONIES 
COLONTAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi 
dates are INVITED for the following 
POSTS :— 
ASSISTANT 
by the GOVERNMENT 
Surveys for a tour of 
with possible extension 
outfit 


A343), stating age and 

and experience, to the 
Royal Aircraft Esta 

Hants. 1927 








ENGINEERS (3) RE 
of NIGERIA for 
twelve to eighteen 
Free quarters and 
allowance of £60 on first appoint 
ment Liberal leave on full salary. Salary £480 for 
three years. then £510, rising by annual incre 
ments of £30 to £720 a year, and thence rising by 
annual increments of £40 to £920 a year. Candidates, 
aged 25 to 35 years, must have passed Sections A and 
B of the examinations to qualify for the AM 1.C FE 
Diploma or hold professional qualifications recog 
nised by the Institution of Civil Engineers as 
exempting from those examinations Must have had 
experience on railway location 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/1384 1939 


M/1384 
QUIRED 
Railway 
months, 
passages and 





Yrofessor of Mech- 

ANICAL AMGINEERING 

COLLEGE ENG INEERING, 
Gu INDY. MADRAS 


APPLICATIONS are 
PROFESSORSHIP of 
ENGINEERING at the 
Guindy, Madras 


INVITED for the 
MECHANICAL 
College of Engi- 





neering, 
Candidates should not be more 


than about 40 years 
of age. They must hold an Honours Degree in Mech 
anical Engineering and have had practical experience 

Salary Rs. 1000 a month, rising by annual incre 
ments of Rs. 50 a month to Rs, 1500 An officer of 
non-Asiatic domicile will draw in addition overseas 
pay of £25 a month Total minimum pay for officer 
of non-Asiatic domicile equivalent to £1200 a year 
Appointment on agreement for five years in the first 
instance, with possibility of extension. Free first- 
class passage to India for candidate and family 
Strict medical examination. 

Further particulars and forms of application may 
be obtained upon request by poste ard to the SECRE 
TARY TO THE HIGH COMMISSIONER FOR 
INDIA, General Department, 42, Grosvenor-gardens, 
London, 8.W.1. Last date for receipt of applications 
8th June, 1929. 1907 





Wante <d for the Indian 





oeanante Factories, THREE 

ASSISTAN WORKS MANAGERS 

Salary Rs 00 plus £25 sterling over- 

seas pay per mensem, rising by annual 

increments of Rs. 50 per mensem to 

- Rs. 800 plus £25 per mensem., The 
appointments are non-pensionable, but there is a 
Provident Fund, subscription to which is com 
pulsory. Free passage to India is granted, and 
quarters, if available, are provided at a rental not 


exceeding 10 per cent. of salary. An agreement for 
five years will be entered into in the first instance, 
and the selected officers will be required to proceed 
tolindia early in September, 192 

Candidates must have been well educated and have 
attained 24 years of age, preference being given to 
suitably qualified candidates whose age does not 
exceed 40 years 


The following are the factories to which the officers 


will be posted, with the technical qualifications 
requi — 
(1) Metal and Steel Factory, Ishapore : 
Candidates must possess either a University 


Degree of Non-ferrous Metallurgist or an equiva- 


lent Diploma of a recognised Institute. They 
must, in addition, have had not less than five 
years’ workshop experience in brass casting and 


rolling and/or rod and tube drawing shops, in 
two of which shops at least they should have had 
experience in the handling of labour. 

(2) Metal and Steel Factory, Ishapore : 

Candidates must possess either a University 
Degree in Engineering or an equivalent Diploma 
of a recognised Institute. They must, in addition, 
have had not less than five years’ practical expe- 
rience with a firm of repute (preferably in an 
armament workshop). during which period they 
must have had experience in the drawing-office, in 
estimating, and in the handling of labour. 

(3) Rifle Factory, Ishapore : 

Candidates must possess either a University 
Degree in Engineering or an equivalent Diploma of 
a recognised Institute. They must, in addition. 
have had a further five years’ experience in works 
engaged in the manufacture, on mass production 
or repetition lines, of small components, Teach- 
ing experience is desirable, and a bachelor will be 


preferred. 
applications from candidates who do not possess 

requisite qualifications cannot be considered. 
Applications should be submitted as soon as 
possible before ist June, 1929, on forms to be 
obtained from the SECRETARY, ppittecy Depart- 
ment, India Office, Whitehall, 8.W All com- 
munications should’ be marked ‘* Or “4d Recruit- 
ment.’ 1886 


the 








The 


W. J. MULLER.) 





“* Mechanicals” 


The Engineer 


+ 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 


a 


The North-East Coast Exhibition. 


The Shannon Hydro-Electric Power Scheme 
No. IV. 


The Iron and Steel Institute —No. II. wv. ss6) 


The Royal Society's Conversazione. rv. 549) 


THE ENGINEER, 17 - 5 - 29. 
A New Engineering Works at 
High Wycombe. . ss0) 
THE ENGINEER, 17 - 5 - 29. 
Lentz Standard Marine Engines. . 552) 
THE ENGINEER, 17 - 5 - 29. 


The Heterogeneity of Steel Ingots. «. sss) 


Australia and British Engineers. ¢. 547) 


(P. 541) 


THE ENGINEER, 17 - 5 - 29. 


(P. 534) 


THE ENGINEER, 17 - 5 - 29. 


THE ENGINEER, 17 - 5 - 29. 


THE ENGINEER, 17 - 5 - 29. 


Proposed Charter. .p. 539) 


THE ENGINEER, 17 - 5 - 29. 
THE ENGINEER, 17 - 5 - 29. 
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PUBLIC NOTICES 


niversity of the Witwaters- 
RAND, JOH: ANNESBURG, SOUTH AFRICA. 


L 





LECTURER IN CIVIL ENGINEERING. 
APPLICATIONS are INVITED for the above 
POST. 


Experience in Testing Materials and ability to con- 

duct Laboratory Classes will be a recommendation. 

SALARY.—£464 per annum, rising by annual 
increments of £26 Ss. to £569 per annum. 
Participation in the Provident Fund is com- 
pulsory. 

TRANSPORT.—£60 will be allowed for transport 
expenses, subject to a proportionate refund in 
the event of the lecturer terminating his agree- 
ment within 3 years of the date of assumption 
of duty. 

DUTIES.—The successful applicant will be required 
to assume duty on the 8th August or as soon as 
possible thereafter. 


Candidates should state age and give full par- 
ticulars of academic career and practical experience. 


Applications, together with copies of hesttpontals. 
all in triplicate, must reach the SECRETA 

of the High Commissioner for the Union of South 
Africa, South Africa House, Trafalgar-square, London, 
W.C. 3, from whom further particulars may be 
obtained, not later than Tuesday, 4th June, — m 





T incoln Technical Colle ge. 


Prrecipat : A. E. COLLIS, M.I. Mech. E. 

APPLICATIONS are INVITED for a FULL-TIME 
TEACHER in the Mechanical Engineering Depart- 
ment for the Part-time Day and Evening Classes, to 
commence duties on ist September, 1929. Candi- 
dates must possess a Degree (or its equivalent) and 
have had a good workshop training, laboratory and 
teaching experience. 

An important part of the work is the preparation 
of students for National Certificates in Mechanical 
Engineering, in which the local engineering firms are 
particularly interested. 

Salary in accordance with the Burnham 
Teachers in Technical Schools. 

Form of application, which should be returned not 
later than May Sist, will be forwarded by the PRIN- 
CIPAL on receipt of stamped addressed envelope. 

1921 


Seale for 





PUBLIC NOTICES 





Bis ~ 5 
Arn rative County of 
LONDON, 
PAINTING WORKS. 

The London County Council invites TENDERS for 

the CLEANING, RE-PAINTING, &c., of : 
(1) WESTMINSTER BRIDGE 
(2) DEPTFORD CREEK BRIDGE. 
(3) GREENWICH TUNNEL. 

Persons desiring to submit Tenders for all or any 
of these works may obtain the specifications, bills of 
quantities, forms of Tender and contract, &c., on 
application to the Chief Engineer, the Old County 
Hall, Spring-gardens, 8.W.1, upon payment in each 
case of £1 by cheque, draft, or money order to the 
order of the London County Council. is amount 
will be returnable only if the tenderer shall have sent 
in a bona fide Tender and shall not have withdrawn 
the same. Full particulars of the work may be 
obtained on personal application and the contract 
documents may be inspected before payment of the 


ees 
Remittances by post should be addressed to the 


a 


Chief Engineer at the Old County Hall, Spring- 
gardens, 8.W Personal inquiries at Room Sa, 
No. 3, Warwick House-street, Cockspur-street, S.W. 1. 


The contractors will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in ‘*‘ The London County Council 
Gazette.”’ 

No Tender poosived by the Clerk of the Council at 
the County Hall, Westminster Bridge, 8.E. 1, ter 
4 p.m. on Monday, 3rd June, 1929, will be considered. 

The Council does not bind itself to accept the lowest 


or any Tenders 
MONTAGU H. COX, 
1908 Clerk of the London County Council. 





Bensel-Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared to receive TENDERS 


for 
Wire Ax OTHER 


A. —wW ROUGHT IRON, 
FITTINGS FOR CARRIA 
B.—GUNMETAL, BRASS, DOOR. rot KS, INDIA- 
RUBBER Woe OTHER FITTINGS FOR 
CARRIAG 
Specifications and ,- of Tender can be obtained 
at the Company’s Offices, 132. Gresham House, Old 
Broad-street, London, E.C, 2, on or after Wednesday, 
15th May, 1929. 
A fee of 10s. will be charged for each copy of 
specification, which is Nor returnable. 
Tenders must be subenitted not later than Noon on 
Wednesday, 29th May, 1929 
The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or rf -y he I orders, 
By Order of x 
»~G VOLKERS, 


. 1928 Secretary, 


PUBLIC NOTICES 


A tmourers’ 


LECTURES IN METALLURGY. 


The Company have arranged 
Lectures to be delivered : 
At the ROYAL SCHOOL of MINES, 


and Brasic: rs’ Com- 
PANY. 





for the following 


Prince Consort 


road, South Kensington, S.W., at 5.15 p.m. on 27th 
May, the 3rd and 10th June, 1929, by 
Dr. COLIN J. eas . M.C., D.8e., 


** MINOR CONSTITU ENTS IN INDI STRIAL 
METALS AND ALLOY 


At the Northampton Poly tec hnic Institute, St. John. 
street, Clerkenwe! , at 7 p.m, on 29th May, the 
5th and 12th June, 1929, by 
GEO, PATCHIN, Esq., A.R.S.M., M. Inst. M.M., 

on 
“ ENGINEERING ALLOYS,’” 
Admission free, without ticket 1938 





Biggleswade Water Board, 
pEDecRDeEss. 
prot Ce FOR INCREASING PRESSURE. 
DERS are INVI TE D for CONSTRUCTION and 
FIXING of a STANDPIPE at Toplers Hill Reservoir. 
Plans, specification, schedule of quantities and form 
of Tender may be obtained from the undersigned upon 
payment of a deposit of £2 2s., which will be returned 
upon receipt of a bona fide Tender. 
Tenders, endorsed “* Tender for Standpipe,.”’ to be 
delivered to the undersigned before Noon on 5th June 
1929. 
The Board shall not be bound to accept the lowest 


or any Tender. 
HENRY CRAURDE ER, 
Clerk to the Board. 
1871 


2, London-road, Biegleswade. 


City and County of Bristol. 


THE Foor. 
3IN 
TENDERS are INVITED ‘for the “ALTERATIONS 
and ADDITIONS to the HE ee of the Eastvill 
Institution, and for _ the STALLATION of 
DOMESTIC HOT WATER st PPI LY SERVICE in 
accordance with plans and specifications prepared by 








the Guardians’ Consulting Engineer, Mr. Edwin 5, 
Hoare, Bristol. 

Tenders must reach the undersigned by Noon on 
Saturday, 15th June, 1929 

Copies of the specification and plans may be 


obtained from the undersigned on payment of a 

deposit of £3 3s., which will be refunded to persons 
submitting a bona fide Tender. 

The Guardians do not bind themselves to accept tie 

lowest or any Tender 

THOS, 8 ais AMB 

lerk to the Guardians 

St. Peter's Hospital, 

10th May, 1¢ 


City of Chichester. 
-ROPOSED NEW PUMP ING PLANT AND 
APPURTENANT GEAR. 

The Town Council of the City of Chichester invit« 
TENDERS for the CONSTRUCTION, DELIVE kK Y 
and ERECTION of NEW PUMPING PLANT driven 
by Cold-starting Oil Engines. 

To consist of a Two or Three-cylinder Engine of 
about 150 H.P. and Triple Ram Pump, approximately 
134in. diameter rams by l5in. stroke, capable of 
delivering 60,000 gallons per hour against (approxi 
mately) 300ft. head ; also of a suitable TRAVELLING 
CRANE. 

Specifications and forms of Tender and other details 
may be obtained from the City Engineer, Mr. Frank 
d Lobley, A.M. Inst. C.E., at his office, ‘* Grey 
friars,"’ 61, North-street, Chichester, upon paying a 
deposit of £2, which will be returned on receipt of a 
bona fide Tender or of all the papers supplied 


Bristol. 
29 


1Re5 





The lowest or any Tender will not necessarily be 
accepted. 

Tenders, on the forms to be supplied, in sealed 
envelopes, endorsed *“‘ Pumping Machinery,’’ with all 


necessary details, to be delivered to me not later than 
the first post on the 25th day of June, 1929. 
By Order, 
J. W. LOADER COOPER, 
‘own Clerk, 
East-street, Chichester, 
i¢ 


ith May, 1929. 1804 





by 4 Borough of Belfast. 


TENDI Be FOR THE SUPPLY OF SIX LOW 
EFUSE 


LOADING COLLECTING VEHICLES 

The Improvement Committee invite TENDERS for 
the SUPPLY of SIX LOW-LOADING REFUSI 
COLLECTING VEHICLES, Two with Interchange 


able Bodies, suitable for street watering; and Four 
Water-tight Vehicles, the latter to be able to 
negotiate right-angle bends of 9ft. passages. 

Forms of Tender and particulars may be obtained 
at the office of the City Surveyor, Mr, R. B. Donald, 


M. Inst. C.E. 

Sealed Tenders, on official forms only, accompanied 
by drawings and specifications of vehicles tendered, 
enclosed in envelope supplied with the Tender forms, 
endorsed with the name and address of the firm tender 


ing, and marked ‘ Tender for Refuse Collecting 
Vehicles, Surveyor’s Department,"’ to be lodged or 
posted so as to arrive in my office not later than 
Twelve Noon on Monday, 27th May, 1929 


An official receipt must be obtained for every Tender 


delivered by hand. Tenders sent by post should be 
registered. 
The lowest or any Tender will not necessarily be 
accepted. 
R,. MEYER, 
1904 Town Clerk, 
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PUBLIC NOTICE + 


PUBLIC NOTICES 





(jounty Borough of Warrington 
bs! 4 a3 R DEPARTMENT. 


LTRATION PLANT 

The Water ouaniiies of the Council is prepared to 
consider TENDERS for the ERECTION and SETTING 
TO WORK of a RAPID GRAVITY FILTRATION 

PLANT, with ancillary works, capable of dealing with 
100,000 gallons of water per hour, such plant to be 
installed at Warrington. 

Tenders will only be considered from firms who can 
satisfy the Council that they have constructed, in 
this country, works of a similar nature and s 

Forms of Tender, general, conditions and plan may 
be obtained from the undersigned upon payment of 
Five Guineas, which amount will be refunded upon 
receipt of a bona fide Tender. 


Sealed Tenders, endorsed “* Filtration Plant,”’ and 
addressed to ‘* The Chairman of the os Com- 
mittee, Town Hall, Warrington,’’ to be delivered 


not later than Twelve Noon, 17th June, 1929. 
The Council do not bind themselves to accept the 


lowest or any Tender. 
A. T. HALLAWAY, 
Town Clerk. 
eae Hall, W acsineten, 


4th May, 1898 





[esbyahize County Council. 
NEW COUNTY OFFICES. 

invite TENDERS for approximately 

STEEL WORK, to be 


The Council 
50 TONS of STRUCTURAL 
supplied and erected at Derby. Copies of the form of 
Tender, specification and drawings can be obtained 
upon application to Mr, G. H, Widdows, F.R.1.B.A 
County Offices, 8. Mary's Gate, Derby. 

Sealed Tenders, addressed as noted on the form, must 
be delivered at the offices of the ue not later than 
Ten o'clock on Friday, 31st day of Ma 

The Council do not bind themsel ves to accept the 
lowest or any Tender. 

H. WILFRID SKINNER, 
County Solicitor, 

County Offices, 

8. Mary’s Gate, Derby. 1920 


Wey ptian Government. 


= be THE ASWAN DAM. 

The Egyptian Government intends shortly to 
invite TENDERS from contractors for the further 
THICKENING and HEIGHTENING of the ASWAN 
DAM The work comprises the building of about 
400,000 metres cube of masonry and concrete and 
other works, 

The drawiags, contract and specification are now 
being drawn up and will be obtainable early in June 
this year either from the Reservoirs Department of the 
Public Works Ministry, Cairo. Egypt. or the Con- 
sulting Engineers, Sir M. MacDonald and Partners, 
72, Victoria-street, London, 58.W.1. The exact date 
will be advertised iater, 

. neee documents will be obtainable upon payment 

Twenty Egyptian Pounds (££20) and after making 
a ; deposit of Five Thousand Egyptian Pounds (£E5000) 
in cash. A further deposit of Two Per Cent. (2 per 
cent.) of the amount tendered less the above- 
mentioned £E5000 will be payable on submission of 
Tender; the said deposits to be held as a guarantee 
of the good faith of tenderers. Full detailed con- 
ditions as to these deposits will be obtainable from 
& memorandum to be attached to the contract docu- 
ments, he 2 per cent. deposit will be returned 
within three months of the adjudication te unsuc- 
cessful tenderers. 

This preliminary notice is made so that interested 
contractors may make such arrangements as they 
think fit for the inspection of the site of the works 
at the very earliest date possible to them after the 
receipt of the contract documents, especially as it 
may be impossible after the 20th June, owing to the 
annual rise of the river, to see the foundation into 
which the thickening work will enter. 

Nore.—One Egyptian Pound (£E1) equals £1 =. , Ca. 


Fpsom Urban District Counell. 
a WATER DEPARTMENT. 

The above Council invite TENDERS for the CON- 
STRUCTION in the chalk formation of a 15in. dia- 
meter BORE-HOLE, 200ft. deep. Specification and 
form of Tender can be obtained from the Water Engi- 
neer, Waterworks Offices, East-street, Epsom. 

Tenders must be delivered to the undersigned not 
later than Noon on Tuesday, the 28th May, 1929. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
P. E, WHITEOAK-COOPER, 
Clerk and Solic itor, 





Epsom, 
1929, 


49, ¢ _— h-street, 


15th May, 1944 


of 





M etropolitan Borough 


SAINT PANCRAS 


‘DE for the SUPPLY and 
FIXING of an ELECTRIC MOTOR-DRIVEN CE NTRI- 
FUGAL PUMP capable of discharging 1,500,000 gallons 
per hour of cana! water for condensing purposes. 

Specification and drawing may be obtained on the 
payment of £1, which will be returned on receipt of a 
bona fide Tender, from the offices of the Electricity 
Department, 57, Pratt-street, Camden Town. 

The Council do not bind themselves to accept the 


lowest or any Tenders. 
F. V. CREED, 
Town Clerk. 
Town Hall, Pancras-road, N.W. 1. 1838 


Metropolitan i i 


Borough of 
ELECTRICITY DEPARTMENT. 


NT PANCRAS. 

TENDERS are INVITED for the ERECTION of an 
ADDITION to the CONDENSING WATER PUMP. 
ING STATION, including Pump House Inlet, Screen 
Pits and Canal Wall, also Reinforced Concrete Addi- 
tions to the Discharge Outlet to the Canal. 

Specifications and drawings may be seen at the 
offices of the Electricity Department, 57, Pratt-street, 
Camden Town, and forms of Tender obtained on the 
payment of the sum of £1, which will be returned on 
receipt of a bona tide Tender. 

The Council do not bind themselves to accept the 


lowest or any Tender. 
F. V. CREED 


Town Clerk. 
Pancras-road, N.W. 1. 1839 





Town Hall, 
\l etropolitan Borough of 
we SAINT PANCRAS. 
ELECTRICITY DEP — 
MOTOR CONVERTE 
CENDERS are INVITED for ONE 1000. kW MOTOR 
CONVERTER. 
Specification and form of Tender may be obtained on 
application at the offices of the Electricity Depart- 


ment, 57, Pratt-street, N.W.1, on payment of £1, 
: hich will be returned on receipt of a bona fide 
Tender 


Sealed Tenders to be sent in not later than Twelve 
Noon on Thursday, the 6th June, 1929, to the under- 
signed, and endorsed ‘‘ Tender for Motor Converter.’’ 








rhe Council do not bind themselves to accept the 
lowes rany Tender 
F. V. CREED, 
Town Clerk. 
ywn Hall 
Pacnras-road, N.W. 1 1892 
River tother Improvement 
v WORKS. 
rhe Commissioners for the Kent and Sussex Rother 
Tevels have FOR DISPOSAL a QUANTITY of 
ENGINEERING PLANT, including a Drag-line 
Excavator, Air Compressor, Receiver and Pipe Line, 
One Mile of 20 lb, 2ft. gauge Rails with Sleepers, Two 
Locomotives, Wagons, Petrol Lorry, Concrete Mixers, 
Pumps, Buildings, &e 
These are to be sold by Tender, and complete 
echedules and Tender forms may be obtained from the 
undersigned on payment of Five Shillings 
M. DU-PLAT-TAYLOR, M. Inst, C_E., 


_ Consulting Engineer to_ the Commissioners. 
. Victoria-street London, 8.W. 1 1925 





Loughborough Corporation 
WATERWORKS. 

The Corporation of Loughborough 

from contractors for the ERECTION of 


invite 
TENDERS a 
pee oa ay) Concrete Foundations and the 


RECTI mplete of a BATTERY of PATERSON 
PRESSURE FIL TERS at the Nanpanton YJaterworks, 
together with CONCRETE SETTLING TANK and 


RH and LAYING of the necessary CAST 
The drawings and specification may be seen on or 
otter the 14th May and copies of the schedule of works 
obtained from the Corporation’s Consulting Engiueer, 
Mr. F. W. Hodson, M. Inst. C.B., at Bank Chambers, 
Loughborough, on deposit of cheque for Five 
Guineas, which will be refunded to firms making bona 
fide Tenders on return of the documents. 
Tenders are to be sent to the undersized not later 
than Tuesday, the litn day of June, 1929. 
The Corporation do not bind themselves to accept 
the lowest or any nder. 
Dated this 8th day of May, 1 
HARRY PERKINS, 
Town —_ 
Town Hall, Loughborough. 2 





anchester Corporation. 


\ The Rivers Committee invite TENDERS for the 
CONSTRUCTION of EFFLUENT CULVERT and 
SURPLUS SLUDGE MAIN (DAV YHULME SEWAGE 
WORKS EXTENSION, WCRK NO. 3a) 

Plans may be seen and specification, bill of quan 
tities, and form of Tender obtained on or after Mon- 
day, 27th May, 1929, on application at the City 
Engineer’s Office, Town Hall, Manchester, on payment 
to the City Treasurer of £5 5s., which sum will, after 
the Corporation have come to a decision upon the 
Tenders received, but not before, be returned to the 
person submitting a bona fide Tender. All cheques 
or postal orders are to be made payable to the order 
of ** The Corporation of Manchester." 

Tenders, enclosed in the official envelope and 
addressed to the ‘‘ Chairman of the Rivers Com- 
mittee,”’ are to be delivered at the City Engineer's 
Office not later than 9.30 a.m. on Thursday, the 13th 
day of June, 1929. 

The Corporation do not bind themselves to accept 
the lowest or any pene. 

F. E. WARBRECK HOWELL, 
own Clerk. 
Manchester, 


1929, 1941 





Town Hall, 
22nd May, 
\ etropolitan Water B oar d. 
MAIN—KEMPTON TO HAMPTO 

The Metropolitan Water Board invite TENDE RS 

for a LAYING ~ JOINTING of 4100 LIN. YARDS 
of 42in. MAIN, ther with CONNECTIONS and 
CONTINGENT wo KS, between the Board's Pump- 
ing Stations at Kempton Park and Hampton, in the 
Urban Districts of Hampton and Sunbury-on-Thames. 

drawings and contract documents may be 
inspected without charge at the offices of the Board, 
Chief Engineer’s Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare copy the bills of quantities may be 
obtained on and after Monday, 27th May, 1929, from 
the Chief Engineer, on production of an official receipt 
for the sum of £10, which must be deposited with the 
Accountant to the Board and which will be returned 
on receipt of a bona fide Tender accompanied by all 
the above-named documents and drawings (with the 
exception of the spare copy of the bills of quantities, 
which may be retained by the tenderer). Such pay- 
ments and applications must be made between the 
hours of 10 a.m. and 4 p.m. (Saturdays, 10 a.m. and 
12 noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 

Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board, and endorsed ‘* Tender for 
Main, Kempton to Hampton,”’ must be delivered at 
the offices of the Board (Room 122) not later than 
11 a.m. on Monday, 17th June, 1929. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

G, F. STRINGER 
Clerk az the Board. 


E.C. 1, 


Offices of the Board, 
173, Beoseyy-oveme. 


10th May, 1929. 1918 





he Assam - Bengal Railway 


COMPANY, Limited, is prepared to receive 
TENDERS for :— 
15 BOGIE PETROL TANK WAGONS (with 


Wheels and Axles). 

Specifications and Tender forms may be obtained 
at the offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E.C. A fee of £1 1s. is charged for 
each specification, "hich cannot under any circum- 
stances be return 

Drawings may be had at the cost of the tenderer ay 
application to Messrs. ex — and Co., Ltd. 
78, Queen Victoria-street, E.C 

Tenders must be delivered at ‘ine Company’ 8 offices 
not later than Noon on Monday, 3rd June, 1929. 

The Directors do not bind themselves to accept the 
lowest or any Tender 

By Order of the Board, 
THOS. C. BRETT. 

Secretary 

1889 


10th May, 1929. 


Waterford Harbour. 


WANTED, 10-TON TRAVELLING HAND 
CRANE. 





The Commissioners tor Improving the Port and 
Harbour of Waterford invite contractors to submit 

SNDERS on or before the 8th June, 1929, for the 
SUPPLY and DELIVERY on the Quay, Waterford, 
of a SECOND-HAND 10-TON, not less than 24ft. 
radius, Hand Power Operated HOISTING, SLEW- 
ING, and TRAVELLING CRANE, with change gear 
to hoist lesser loads than 10 tons at quicker hoisting 
and slewing speeds. 

Firms tendering to furnish with their Tender full 
working drawings and detailed specification of the 
cranes they offer and state where crane can be 
inspected. 

The lowest or any 
accepted. 

For further portioulars apply to 

AUSTIN A. FARRELL, 
Secretary and General Manager. 

Harbour Office, Waterford, 

15th May, 1929. 


Tender will not necessarily be 


1937 





. Y 
KSvt ptian Government. 
APPOINTMENT OF — E 
DRAUGHTSM 

APPLICATIONS are INVITE D tor APPOINTMENT 
as LOCOMOTIVE DRAUGHTSMAN in the Mech- 
anical Department, Egyptian State Railways Tele- 
graphs and Telephones Administration. 

Applicants must be of British nationality 
possess the following qualifications : 

Applicants should have been employed as fully 
qualified Draughtsmen in a Locomotive Drawing- 
office of a first-class Railway and have had practical 
experience of at least 5 years in a Locomotive 
Builder's workshop. A knowledge of Carriage and 
Wagon Designing is an additional asset. 

The duties will be to take charge of detail work in 
the preparation of complete drawings of locomotives, 
watching necessary calculations, and he should also 
be a capable designer. 

Salary £E480 per annum (£E1 equals £1 0s. 6d. 
approximately), free of Egyptian income tax. 

The appointment is subject to medical examination. 

The selected candidate will be granted a transfer 
allowance equal to one month's salary for change of 
residence from England to Egypt and also vice versa. 

Initial period of contract three years 

Third-class fares and yensonable out-of-pocket 
expenses will be paid to applicants who are requested 
to attend for interview and/or medical examination. 

Application and specimen contract forms may be 
obtained from the 

CHIEF INSPECTING ENGINEER, 
Egyptian gm my 
Tothill-street, London, 
to whom me should be returned with tail  asthedass 
as to education, qualifications, previous experience, 
personal references and corres of certificates or testi- 
monials. 

Envelopes to be inscribed ‘‘ Locomotive a 

man 19 


and 





PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





Deere County of 


poupes. 

The London Cou Council invites APPLICA- 
TIONS - the POSITION of DISTRICT INSPECTOR 
OF SCHOOLS (Technical Education) in the Education 
Officer's Department. 

Salary £500 a year, rising by annual increments of 
£25 to £600 and thence by annual increments of £50 
to a maximum of £800, together with temporary 
additions varying according to the cost of living. 
~ _ present time the total commencing salary is 
£67 


71. 

In exceptional circumstances the Council may be 
prepared to appoint the selected candidate at a point 
on_the scale above the minimum. 

Dutres.——To conduct and assist in conducting the 
inspection of schools, colleges and institutes and to 
inspect and advise upon instruction in technical sub- 
jects. Candidates should possess engineering or 
similar technical qualifications as well as teaching 
experience. 

Apply (clearly specifying position) to the Education 
Officer (C. 1), The County Hall, Westminster Bridge, 
S.E. 1 (stamped addressed foolscap envelope essential), 
for form of application, which must be returned not 
later than Monday, 10th June, 

Canvassing disqualifies. 

MONTAGU H. COX 


1935 Clerk of the London County Council. 





SITUATIONS OPEN 


COPIES or Testmontats, NOT Ontomats, UntEss 
SPECIFICALLY REQUESTED. 





Wate by Well-established Firm, Young and 
energetic SALESMAN for Lancashire and York- 
shire district, for High-class Second-hand Machine 
Tools and General Machinery. Excellent prospects for 
the right man. Only those with intimate knowledge 
of machinery and a “selling personality *’ need 
apply.—Address, 1926, The Engineer Office. 1926 a 
ws ANTED, CHIEF ENGINEER for Large Sugar 
Factory, Central America. .Must have been 
employed similar capacity. 
ex perience erection and maintenance, 
driven Machinery preferred. Age about 
Contract three years. Passage out and home. 





Knowledge Spanish and 
of ElectricMotor- 
30 to 35 
Board 





and lodging found. State experience and 
required. 
Apply, FORSYTH, West Moors, Dorset. P5834 a 





LARGE UNDERTAKING, Having Several Trading 
subsidiaries engaged in the light engineering 
trade throughout the country, REQUIRES CHIEF 
COST MANAGER for central cost department in 
London whose duties would include supervision of 
costing at branch factories necessitating periodical 
visits tothem. Only applicants who have held similar 
responsible position and are experts in cost 
accountancy will be considered. Applications, which 
will be treated in strict confidence, must state age and 
salary required and give full particulars as to qualifi- 
cations and experience.—Write in first instance ri 
Bor 680, Sells Advertising Offices, Fleet-street, E cc. 
18 aa 





SSISTANT’ SERINSER REQUIRED for Water- 


wor near mdon. Sound theoretical and 
practical knowledge of yy ou -_ Electric Pump- 
i Machinery; used esign of buildings, &c.; 
age. 


able handle men. b. RM, giving full —, 
salary required, 1827, The Engineer Office. 27 a 





SSISTANT to WORKS MANAGER REQUIRED 
i for works in the South of England. Must have 
had experience in the production of Heavy Com- 
mercial Motor Vehicles in modern works.—Address by 
letter, giving full particulars of experience, age, and 
salary reqoired, 1848, The Engineer Office. 1848 a 





SSISTANT WORKS MANAGER REQUIRED for 


f Works manufacturing H.T. Switchgear, Man- 
chester district. Experience in modern workshop 
practice, tool design and manufacture, planning, rate 


fixing and up-to-date machine processes. Successful 
applicant must have initiative and be capable in 
control of labour. Knowledge of electrical gear an 
advantage, but not essential. State in confidence age, 
experience, references, and salary required.--Address, 
1902, The Engineer Office. 902 A 





NGINEER REQUIRED for Excavation and Con- 

4 crete Work and Light Constructional Steel Work 

Erection in the fileld.—Full particulars of qualifica- 

tions and experience to F. W. MARTIN, Stricklands- 
road, Stowmarket, Suffolk. 1837 a 





| pt gt ASSISTANTS and DRAUGHTS.- 
4 MEN REQUIRED for temporary engagement in 
Consulting Engineer's Office in London. Applicants 
should be good draughtsmen and capable of pre- 
paring drawings, specifications and bills of quantities 
for breakwaters, quay walls, lighthouses, locked 
canals and general engineering work.—Address, stating 
age, salary required. and particulars of training and 
experience, P5834, The Engineer Office. P5834 A 





XPERIENCED CRANE DESIGNER WANTED, 
accustomed to making designs and estimates of 
Steam and Electric Cranes of all types.—Address, 


giving full particulars of training, experience, age, 
and salary required, 1923, The Engineer Office. 
1923 A 





IRM of REINFORCED CONCRETE SPECIALISTS 
REQUIRE the SERVICES of a good SENIOR 
DESIGNER. Previous experience essential.—Address, 
stating full pesttveinss of experience, giving dates, and 
salary required, 1917, The Engineer Office. 1917 A 





NDIA.—A BRITISH FIRM with Works in India 
REQUIRE a WORKS MANAGER with Structural 





and Mechanical Engineering experience. Must have 

initiative and organising ability. office and works 

experience. Age 28 to 35; bachelor preferred.— 

Reply. stating age, training, salary required, to 
*Z.O. 272,"" e/o Deacon's Advertising Agency, Fen- 

church-avenue, London. 1913 A 
ONDON REPRESENTATIVE. 

44 An _ old-established Company manufacturing 


High-class Weighing Machinery and Testing Machinery 
invites APPLICATIONS from men with the necessary 
technical knowledge and experience for the POSITION 
of LONDON SALES REPRESENTATIVE.—Address, 
with fullest particulars as to experience and salary 
which will be treated in strict confidence, 1919, The 





Engineer Office. 1919 A 

| ONDON_ REPRESENTATIVE REQUIRED by 
4 large Engineering Company. Must first-class 

salesman, possessing good general knowledge of every- 


day engineering and chemistry. Previous experience 
essential wn car an advantage. alary, com- 
mission and expenses, with excellent prospects for an 
ambitious man.—Address; giving age, salary required, 
and fullest references, 1885, The Engineer Office. 
885 A 





MPAs sICAL  CHEMIST.—CHIEF  ASSIS- 
NT REQUIRED in Steel Works Laboratory 
and Heat Treatment Department. Applicants must 
age A be nag CS educational and technical train- 
ex peri hen available and salary required.- 
TOLEDO STEEL WORKS, Sheffield. 1897 A 





TRUCTURAL ENGINEERS in the North RE - 
b QUIRE SALES REPRESENTATIVE (with 
London experience) to call upon architects, builders, 
&c., in the London area, G prospects for first- 
class man.—Address, stating full particulars of expe- 
rience, age, &c., 1916, The Engineer Office. 19164 


HE CHATWOOD SAFE CO., Ltd., Harlescott, 
Shrewsbury, REQUIRE a PRODUCTION ENGI- 
NEER with a thorough knowledge of producing 
interchangeable components for small repetition work. 
Modern house with electric light available 
Applicants must give full details of their training, 
actual experience, and salary required. 
Address to the TECHNICAL DIRECTOR, 1915 a 








yrs MEN with Electrical and Mechanical De 

signing experience to train as designers of sma}! 
Electrical Instruments. Preference given those 
with sound technical training; good opportunity. 
South London district.—Address in confidence, 1905, 
The Engineer 0 . 





£5 00 ** PER ANNUM. weureD ASSISTANT 

3) WORKS MANAGER in England 

Must be experienced and ts | mechanical engi 

neer, capable of preparing own designs and drawings 

for laying out machinery. Age 30-35. Knowledge of 

Gapietey and experience with Furnaces desirable 
n 


working knowledge of French preferred. Must be able 
to sacety first-class references for unim peachab|e 
integ Send no testimonials.—Address, 1912, 
The. Basincer Office. 1912 a 





y JANTED, DRAUGHTSMAN, Accustomed to Lay 
outs for Electrie Lifta. Midland district 
Address, stating wages, age, and experience, 1929, The 
Engineer Office. 20 4 





Vy ANTED for the Engineers’ Department of Railway 

in Northern Chile, DRAUGHTSMAN, with 
experience in the design of Railway Buildings and 
Houses, including architectural details. 

Applicants should be acquainted with the theory of 
structures and have had some experience in surveying 
and the general routine of a Railway Engineer's Office 
Three years’ contract renewable at end of term 
Salary £400 per annum. Free quarters provided 


Passage paid out and home, with allowance for 
expenses on voyage. 

Write, with full particulars, to “*H.G.,"" c/o 
Charlies Barker and Sons, Ltd., 31, Budge-row, 
Cannon-street, London, E.C. 4. 1893 a 





Vy ANTED, JIG and TOOL DRAUGHTSMAN, Pre 

ferably with Prees Tool experience.—-Address, 
stating salary required, 1900, The Engineer be 
¢ A 


JUNIOR DRAUGHTSMAN in London 

age 23 to 26. Experience in prepara 
tion general arrangements, layouts and details for 
High-speed Machinery. Workshop training. Per 
manency for suitable applicant.—Address, giving age 
full particulars of training. experience, = ners 
required, 1932, The Engineer Office. 932 


RAU GHTSMEN, 








\ TANTED, 
district, 


Capable Young, REQUIRED for 


Aireraft Detail Design Work. Must be quick 
and accursate.—Write, giving age, experience, and 
salary pegpired. to HANDLEY PAGE, Ltd., yaaeae 
wood, N.W. R50 A 





RAUGHTSMAN for London Office, to Detail Light 
Structural Steel Work, &c. Knowledge Bunker 

and Hopper Work, also some mechanical experience 
desirable, but not essential. State salary — _- 


Address, 1931, The Engineer Office. O31 a 
RAUGHTSMAN, Mec hanical. Electrical, Experi- 


enced in Design of Large A.C. Machines. Full 
particulars of experience, age. and salary a. _ 
Address, 1759, The Engineer Office. 175 





RAUGHTSMAN REQUIRED, Accustomed to 


modern Crane Design and Details. Also 
DRAUGHTSMAN with experience in designing 
Machinery for Roadmaking and Quarry Work. State 


and when free.—Messrs 
Bath 1934 A 


ace, qualifications, salary. 
STOTHERT and PITT, Ltd., 














RAUGHTSMAN.—REQUIRED in London Office of 

Firm of Engineers, DRAUGHTSMAN with know- 

leige of Conveying and Mechanical Handling Plants. 

Experienced men only need apply. State age, salary. 

and experience.—Address, 1826, The Bustaeee Office. 
A 





I RAUGHTSMAN, SENTOR, with First-class Expe- 
rience of Steam Turbine Design and Details.— 

experience, and salary required, 

Co., Ltd., 
1830 A 


Apply, stating age, 
to MANAGER, Drawing-offices, B.T.H. 
Rugby. 


WANTED, with Several 
the design of 
Vehicles and 
particulars of expe- 
1847, The Engineer 
1847 A 


RAUGHTSMEN Years’ 
recent experience in 
Passenger-carrying Motor 
Address by letter, giving full 
ridnee, age, and salary required, 
Office. 





RAUGHTSMEN for Structural Steel Work RE- 
QUTRED by London Firm, with previous similar 
experience. Permanency for right men. Reasonable 
travelling costs to selected applicants Full par- 
ticulars age, salary, experience, &c.—-Address, 1945, 
The Engineer Office. 1945 a 





RAUGHTSMAN, Mechanical, with A.C. or D.C. 
Motor Details experience preferred Address, 
stating age, experience, and salary required, 1943, The 


Engineer Office. 1943 A 





RAUGHTSMEN REQUIRED, Accustomed to High- 
speed Vasteitages or similar work.—Apply by 





letter only, stating age, experience, and w re- 
quired, to HOPKINSONS. Limited, Centrifuge part 
ment, Britannia Works, Huddersfield. 1940 A 
1G and TOOL DRAUGHTSMAN WANTED, 
eupertenes’.—Apety, stating full particulars, 
salary, &c., to ILLIAM ASQUITH, Limited 
Halifax. 1942 A 





IG and 7OCk DRAUGHTSMEN, Senior and Junior. 

e REQUIRED, Commercial Vehicle Manufacturers 

near London.—Apply, stating experience, age, and 
wage required, COMMER CARS, Limited, Luton. 
1899 A 





EADING DRAUGHTSMAN for Reconstruction 

4 Work, with experience in General Steel Works 
Plant and Layout, including Small Open-hearth Fur- 
naces, Producers, Steel Structures, &c. Able to pre- 
pare estimates and see jobs through to completion. 
Applicants positively must give full particulars of 
age, training, and experience, earliest date available; 
and wages required—TOLEDO STEEL WORKS, 


Sheffield. 1806 A 
REquasS IMMEDIATELY for Large Iron and 
Steel Works in South Wales, a capable 
no hg sm thoroughly accustomed to Steel 
Works Rolling Mills. Must be able to prepare 
schemes for a new mill layout, and later all necessary 
working drawings. None but men with first-class 
knowledge should apply. State age, experience, and 
salary required.—Address, 1869, The Engineer Office. 

9 OA 





EVERAL DRAUGHTSMEN "REQUIRED for the 
Design of Oil Circuit B ers. Previous 
experience in this class x work desirable, but not 
essential. Also SEVERAL DRAUGHTSMEN RE 
QUIRED for Lay-out | High-tension and Low- 
tension Switchboards.—Apply, ptoting age, experi 
ence and salary required, to T RAL ELEC- 
TRIC CO., Ltd., Witton, a 1798 a 


‘TEEL WORKS DRAUGHTSMAN REQUIRED. 
\ Sheffield district. Must be fully experienced. 
Address, giving full particulars, age, and salary 
expected. 1901, The Engineer Office. 1901 A 








TRUCTURAL DRAUGHTSMEN REQUIRED for 
London office, experienced in detailing Steel- 
frame nga = —e. &c.—Apply, stating 
experience, salary required, to Messrs 
DORMAN, LONG and COo., Ltd., 4, Central-buildings, 
Westminster, 8 1823 A 


OUNG MECHANICAL DRAUGHTSMAN RE - 
QUIRED by Engineers in Midlands. Some know- 
ledge of Building Construction and Light Steel 
Structural Work an advantage, but not essenti 
Address, giving details of experience, age, and wages 
required, 1930, The Engineer Office. 1980 A 








ORKS FOREMAN, with .ooy in Cranes 

and Hoisting Machinery. State age, wage, and 
experience.—Address, P5831 The maa tt 
A 


For continuation of Small Adver- 
‘tisements see page 
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were sufficiently wide to obviate the trouble and 
expense of obtaining a supplementary charter in the | application of the unions for an increase of 5s. per 


A Seven-Day Journal 


-_-—> 
The Proposed Battersea Power Station. 


THe Council of the Royal Institute of British | 
Architects, acting on the urgent representations | 
of its Science Standing Committee, has addressed a | 
letter to Mr. Baldwin concerning the “ alarming nature | 
of the risk’ which will be incurred by the erection 
of the proposed power station at Battersea and a 
farther station at Fulham. The Council says that 
it appears to be admitted that improved combustion, | 
such as may be looked for in new stations, may 
actually increase instead of reduce the volume of 
noxious gases discharged into the air. It now appears, | 
it says, that no practicable method of eliminating 
these dangerous fumes is known. In view of the| 
close proximity of the proposed stations to the Houses 
of Parliament, Westminster Abbey, the National | 
Galleries, &c., the Council urges that a thorough 
inquiry should be instituted by some qualified autho- 
rity “* to assess at their full value all the public aspects 
of the matter to which electrical experts intent on 
their own problems may well have attached in- 
adequate importance.” It is little difficult to 
reconcile certain of the Council's remarks with some 
of the statements made by Sir Samuel Hoare at a 
meeting on Monday of the Chelsea Society, held speci- 
ally to consider the question of the erection of the 
Battersea station. Sir Samuel stated that after 
making detailed inquiries the Government was satis- 
fied that adequate precautions had been taken against 
the possibility of the station proving a smoke nuis- 
ance. The he continued, had been 
informed that a new process had been invented for 
filtering the sulphur fuines through water. Laboratory 
tests implied that the sulphur danger had been 
eliminated, but Government chemists were continuing 
their inquiries on the subject. Sir Samuel added 
that very large contracts for the erection of the station 
had already been entered into. Had the proposed 
station been built in the Lower Thames Valley the 
additional expenditure, it was estimated, would have 
been about £3,000,000, and the additional annual 
charge £250,000. 


a 


Government, 


The Container System of Rail Transport. 


GREAT progress, it is stated, is being made with 
the imtroduction in this country of the container 
method of transporting freight by rail. A year ago 
British railways owned 350 containers. To-day 
they have over 2000, and many more are being con- 
structed. The containers are of steel, and each is 
furnished with its own lock. The containers can 
be carried on flat railway trucks or on motor lorries 
and trailers. A truck can accommodate five con- 
tainers, each of which may hold the consignment 
of a separate trader. The container method there- 
fore enables traders with less than a truck load of 
freight to have their consignments collected, trans- 
ported and delivered without disturbance and at 
a cheaper rate than would apply if they were handled 
in bulk. Biscuit and chocolate manufacturers have 
for many years used the container systems but re- 
cently the method has been successfully applied to 
the handling of such diverse articles as furniture, 
bricks, flowers and radiators. A striking instance 
of the door-to-door transport which the system renders 
possible is afforded by a case in which a container 
loaded with building material was delivered to the | 
third storey of a partially completed building. The 
railways are now collaborating with the meat trade 
in the production of an insulated container for the | 
transport of meat. It is claimed for the container | 
system that it is enabling the railways to win back 
traffic which they had lost to the roads. 


The Institution of Mechanical Engineers’ | 
Royal Charter. 


WE reprint elsewhere in this issue the draft Royal | 
Charter which, by a unanimous vote of those members | 
who attended the special meeting of the Institution 
of Mechanical Engineers last Friday, the Council of 
that Institution was authorised to submit to his 
Majesty for his gracious approval. The Institution, 
it may be remarked, was founded in 1847 as a 
voluntary association, and in 1878 was incorporated 
under the Companies’ Act as an association limited by 
guarantee. During the past twenty years at least 
seven institutions of a similar nature have applied for 
Royal Charters. There are now about thirteen 
learned societies and institutions in this country which 
possess Royal Charters of incorporation. After an 
existence of over eighty years and with a membership 
of over 10,000, it was felt that the time had arrived 
for ‘“‘ the greatest association of mechanical engineers 
in the world’ to apply for a Royal Charter. It 
was also felt that this year was a _ particularly 
appropriate one in which to make the application, 
for it marks the centenary of the Rainhill trials 
and the triumph of the Institution's first President. 
There was no opposition expressed last Friday 
to the application for a Royal Charter or to the 
terms of the draft Charter itself. A word was heard 
as. to whether the terms of the proposed Charter 








| fronted with so many difficulties in preparing a plan 


| Monday, May 13th, Mr. E. 


|The question of building Ljungstrém turbines for 


| During the war he occupied the post of engineer to 


near future. Assurance was forthcoming that by | 
means of amended by-laws, which would be submitted 
to His Majesty's Privy Council, provision could be | 





| made readily and cheaply to cover certain regulations | 

‘ef . . | 
| not specifically mentioned in the Charter. 
too, was also heard concerning the possibility that | 





the individual members’ financial liability would be | 
increased under the Charter. On this point those 
who feared an increased responsibility were reassured 
by the announcement that under the existing condi- 
tions their financial liability was limited to 5s. and that 
under the conditions of the Charter it would be zero. | 


A European Trade Cartel. 


THE Economic Commission at Geneva is con- 


to suppress fiscal barriers and trade restrictions that 
Monsieur Loucheur, who is responsible for much of 
the industrial organisation in France, has. proposed 
the taking of a short cut by means of a European 
Cartel which will include all branches of industry. | 
The scheme is based upon the operations of the Steel 
Cartel, which limits production to the demand and 
gives to each country a quota, according to its pro- 
ductive capacity. Apparently, this scheme would 
leave the problem of tariff reductions unsolved, | 
because there would be really no reason to change | 
them. The object of the cartel to ensure for | 
manufacturers in each country monopoly of | 
their own market, and the trade in neutral markets 
would be divided up as far as possible. Such an 
arrangement would be satisfactory to manufacturers 
who can only exist with the aid of protective tariffs, 
but it would be less acceptable to essentially manu- | 
facturing countries which depend mainly on an 
export trade. Moreover, much trouble was 
experienced in carrying out such an arrangement in 
the steel trade that the prospect of attaining a 
similar success in all branches of industry appears | 





1s 


a 


80 


to be remote. 


The Brush Electrical Engineering 
Company. 


SPEAKING at the fortieth general meeting of the 
Brush Electrical Engineering Company, held on 
Garcke referred to the 
fact that for many years the company had been | 
manufacturing the Ljungstrém turbine, which had | 
proved highly efficient and satisfactory. Latterly, | 
however, the Electricity Commissioners had decided | 
to discourage the extension of plant at many of the 
smaller stations in order to concentrate the generation | 
of electricity at relatively few selected super-stations. 


outputs of 15,000 kilowatts or more had therefore 
received the attention of the company’s experts, 
who considered that the Ljungstrém design was adapt- 
eble to the highest capacity of unit that might be 
called for, and would offer all the advantages of the 
smaller units that had hitherto been manufactured. 





Mr. Alexander R. Horne. 


AT a meeting of the Governors of Heriot-Watt 
College, Edinburgh, held on Thursday, May 9th, 
at which Mr. Robert Wilson, vice-chairman, presided, 
it was unanimously agreed to appoint Mr. Alexander 
R. Horne, B.Se., M.I. Mech. E., F.R.S.E., as the 
Professor of Mechanical Engineering in succession 
to Professor Richurd Stanfield, who retires in| 
August next. At the present time Mr. Horne 
is head of the School of Engineering at the Poly- 
technic, Regent-street, a position which he has 
held since 1922. For twelve years prior to this 
appointment Mr. Horne was head of the School of 
Engineering at Robert Gordon’s College, Aberdeen. 


| presentation to the Leeds Museum. 


the Munitions Board of Management fér the North- 
East of Scotland area, and besides performing the 
duties of assistant district engineer for the Ministry 
of Munitions he had charge of the Aberdeen National 
Shell Factory. During the past four years Mr. Horne 
has carried out extensive work in connection with 
the testing of materials for the Department of Scien- 
tific and Industrial Research, which has been mainly 
directed to the investigation. of the properties of 
vuleanised fibre at high temperatures. It is of in- 
terest to learn that Mr. Horne received his education 
at George Heriot’s School and studied later at the 
Heriot-Watt College, to which he will shortly return 
as Professor of Mechanical Engineering. 


Wages in the Shipbuilding and 
Engineering Trades. 


On Thursday last, May 9th, a further joint con- 
ference between the Shipbuilding Employers’ Federa- 
tion and the Federation of Engineering and Ship- 
building Trades, together with representatives of other 
shipyard trade unions, took place in London. Mr. 
A. J. Campbell, the President of the Shipbuilding 
Employers’ Federation, presided, and Mr. W. Sher- 
wood and Mr. F. Ellis acted as chairmen on the men’s 
side. Although representatives of six of the unattached 
unions were present, the Boilermakers’ Society and 





at the recent preliminary conference. 


A word, | considered the statements made. 


| of the Matthew Murray 


| lished 


| Murray was born in 1765. 


| between 


| metal planing machine. 


the Woodworkers’ Union were not represented. The 
week was considered at some length, the case for the 
unions being presented mainly on the lines followed 
During an 
adjournment of the joint conference the @mployers 
On resuming the 
general discussion they intimated that the matter 
would be fully reported to an early meeting of their 
Central Board, a further conference being called at a 
mutually convenient date. The engineering trade 
unions have also decided to make an application to 
the Engineering and Allied Employers’ National 
Federation for an early conference to reconsider the 


| application for a national increase in wages of 8s. per 


week, which application, it will be recalled, was 
refused by the employers in March, 1928. As far 
as the position of railway shopmen is concerned, it 
has been decided to take steps to bring about a 
restoration of the 2} per cent. reduction which was 
agreed to last year. At the annual meeting of the 
Federation of Engineering and Shipbuilding Trades, 
held in Barrow-in-Furness on Tuesday last, May 14th, 
Mr. W. Sherwood reviewed the general wages position 
in both the shipbuilding and engineering trades. With 
regard to the question of rationalisation in the ship 
building industry, he said that although it had been 
considered by the delegates, it was felt that the 
question should be dealt with by some form of joint 
body, which might take measures to lessen any distress 
which might be caused by or through the weeding out 


| of non-economic factors in the industry. 


Memorial to Matthew Murray. 


On Wednesday of last week, May 8th, the Lord 
Mayor of Leeds unveiled a bronze tablet to the 
memory of Matthew Murray, which the organisers 


Memorial Fund had fixed 
to the wall of a factory in Water-lane, Leeds, estab 
on the site formerly occupied by Fenton, 
Round Foundry Works. 
In 1787 he began work with 
John Marshall, a flax spinner, of Leeds, and within a 
few weeks of starting was responsible for improve 
ments in the machinery employed. In 1795 he joined 
David Wood in a workshop at Mill Green. By 1799 
he was building steam engines and had established the 
Round Foundry at Holbeck. Steam locomotives ot 
Murray's design ran on the Blenkinsop rack railway 
Leeds and Middleton from 1812 to 1835. 
It is also claimed by Mr. Kilburn Scott, the chairman 
of the Memorial Fund, that Murray built the first 
hydraulic testing machine for loads up to 1000 tons, 
and that he was the first engineer to introduce the 
Murray died in 1826. The 
business was carried on by his eldest son and con- 
tinued to exist until 1843. In addition to the tablet 
at Holbeck, the organisers of the Memorial Fund have 
published a book of records of Matthew Murray. The 
committee hopes to erect another tablet to Murray in 
a central position at Leeds, and a third within the 
building of the Institution of Mechanical Engineers 
in London. The organisers also desire to establish 
annual prizes in memory of Murray at the Leeds 
Technical College and to have copies prepared of the 
Murray Models in the Science Museum, London, for 
A sum of £300 
is still required to complete the memorial scheme. 


Murray and Wood's Old 


Salvage Operations at Scapa Flow. 


THE upturned hull of the ex-German battle-cruiser 
** Seydlitz,”’ floating under compressed air, left Seapa 
Flow on Sunday, May 5th, in charge of the salvage 
staff of Cox and Danks, Ltd., under the personal 
direction of Mr. E. F. Cox. The vessel was towed 
by three tugs belonging to the Bugsier Reederei und 
Bergungs A.-G., of Hamburg, which were assisted by 
the firm's own tug, the ** Ferrodanks.”” Of these tugs, 
the *‘Seafalke,”’ the largest, had a power of 4200 1.H._ P.., 
the ‘‘ Pontus * 900 I.H.P.; and the “ Parnass ” 700 
I.H.P. The passage through the Pentland Firth and 
round Bancansbay Head was made without accident 
except Tor the breaking of a tow rope in the early 
part of the voyage. When off the Fifeshire Coast bad 
weather was experienced, with consequent delay and 
loss of air. On arrival in the Firth, on Friday evening. 
May 10th, the other tugs were joined by an Admiralty 
tug, which was used for steering, and passage through 
the north span of the Forth Bridge was made with 
ease at. a good speed. A temporary shelter was erected 
on the “ Seydlitz "’ for the salvage party, and a@ small 
air-compressing plant was installed. On reaching 
Rosyth the air pressure within the hull was increased 
to allow the ship to pass over the sill of the dry dock, 
where she will be broken up by the Alloa Shipbreaking 
Company, Ltd. The docking operation was safely 
carried out on Saturday, May Ilth. Now that the 
berth at Lyness Pier, Orkney, has been vacated, the 
upturned hull of the battleship * Kaiser,’’ which was 
floated some months ago, will be brought alongside 
the dep6t of Cox and Danks, Ltd., and prepared for 
towing to Rosyth. Meanwhile the firm’s floating 
docks have been placed alongside the battle-cruiser 
‘** Hindenburg,’ and the upper structure of the ship 
has been removed in order to prepare her for the 
final lifting operation. It is hoped within the next 
few weeks to. pump out the ship and float her on an 
even keel. 
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The Shannon Power Scheme. 
No. IV.* 


Tue power for the station auxiliaries will be derived 
mainly from two station transformers, each rated at 
800 kVA, and connected on the primary side to the 
10-5-kV bus-bars, as shown in Fig. 23 in our last issue. 
When the station is fully equipped, one of these 
transformers will be capable of carrying the whole of 
the auxiliary three-phase load, which will be supplied 
at 380/220 volts, the majority of the auxiliary motors 
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services :—a, oil boilers ; b, lock gates ; c, electric heat- 


ing ; d, turbine gate valves; e, lighting for gate valves | 
and locks ; f, oil pressure pumps for turbine governors, | 


lubricating and drainage pumps; g, turbine house 
cranes; A, cooling plant for 30,000-kVA trans- 
formers ; i, main lighting; k, battery charging con- 
verter for alarm signals and telephones ; J, automatic 
telephone exchange ; m, battery charging converter 
for high-frequency telephony; m, station service 
generators ; 0, main battery charging set; p, cables 





from the 10-5-kV bus-bars; g, main battery; r, 
automatic change-over switches; s, pilot lighting ; 








| determined value. Hence, if for any reason the motor- 


driven pumps should fail, the oil supply to the turbine 
governors will be maintained by the spare pump VII. 
Safety will also be ensured by the fact that any two 
of the motor-driven pumps are capable of maintain- 
ing the supply to all three governors. 

In Fig. 32, the pipes running to the governor 
oil motors are indicated at a; the leads to the bus- 
bars of the station generators at b; and those to the 
bus-bars of the station service transformers at c. 
The electrically driven pressure oil pumps are marked 
I., TI., IIL., and the spare oil pump VIT. H, is the 












































|, Passenger and goods 'ift 
4. Oil Centrifugal 20 &W. 
i11. Electric Oil Boilers 75 kW each. 
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‘¥. Repair Shop Motor. 
V. Electric Heating. 

Vi. Turbine Gate Valves. 

Vil. Grid Cleaning Machine. 

Vill. Pressure Oil Pumps for Turbine 

Regulators, 46 kW each. 

. Lubricating Oil Pumps for 
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having a fairly small output. In view of the important 
nature of the services, the 380-volt distribution bus- 
bars are to be duplicated. 

Foremost in importance among the service motors 
are those for the high-pressure oil pumps of the tur- 
bine governors, the motors for the turbine sluice gates, 
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Fic. 31--SERVICE TURBINE, GENERATOR AND 


SPARE PUMP 


and those for driving the cooling water pumps; whilst 
the less important services axe oil preparation, lift, 
repair shop and lock gate motors, and those for electric 
heating. All the latter services will derive current from 
the single bus-bar system shown on the left of Fig. 30. 
The various letters on this diagram refer to the following 


* No. III. appeared May 10th, 





Fic. 30--AUXILIARY ELECTRICAL CIRCUITS 


t, main lighting; u, operating gear for oil switches. 
. A third 380-volt bus-bar system, fed either from a 
station service generator or from the station bus- 
bars, will supply the three-phase current for lighting 
the station, the charging converter for the main 
battery, and the second converter for the alarm and 
telephone circuits. The main battery, with a capacity 
of 370 ampére-hours at the one-hour discharge 
rate, will supply the current for the operating 
magnets of the oil switches, and part of the main 
lighting. The switchgear for the whole of the station 
services will be mounted on four boards, comprising 
twenty-one A.C. panels and seven D.C. panels, situated 
in the main switch-room shown in Fig. 25 in our 
last issue. 

The arrangement of the distribution cables for 
the essential services is such that in the event 
of a failure of the current supply, only a portion 
of the services is involved, whilst the remaining 
groups remain unaffected. As the movement of 
the guide blades of large water turbines calls for 
the exertion of considerable forces—in the present 
case as much as 100 tons—special operating 
gear, fed by high-pressure oil, has to be employed. 
In some cases the pumps for the oil feed can he driven 
from the main turbine shafts, but, as the turbines at 
the Shannon power station do not lend themselves 
to this practice, the pumps will be driven electrically, 
but a spare pump coupled to the statiori service 
turbine generator—see Fig. 31—will be provided. In 
common with the remainder of the station services, 


the oil pump motors will be connected to the bus- | 


bars of the station service transformers. The air 


vessels of the whole of the turbine governors will be | 


connected by common pipes, and to these pipes the 
spare oil pump VII.—see Fig. 32—of 
capacity for the three turbines will be con- 
nected. This pump will be in continuous. opera- 
tion, and will be controlled so that it automatically 
commences to feed oil into the common delivery 


| mains as soon as the pressure sinks below a pre- 


sufficient | 
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station service turbine, and G, the station service 
generator which has a capacity of 95kVA. Air vessels 
are shown at W ; the lubricating oil pumps for the 
generator sleeve bearings at I[X.; and drainage pumps 
at X. 

Owing to the extensive area which will be covered 
by the turbine-house when it is fully equipped, it 
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Fic. 32—-Om PUMPS AND PIPES 


will be necessary to provide an additional station 
service turbine, and a second stand-by oil pump. 


| When it is complete, the total length of the turbine- 
| house will be roughly 330ft., and, as a result, it will be 
|impracticable to supply the whole of the turbine 


governors from a single oil pump placed at the end 


‘of the pipe line, as the loss of pressure at the most 
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distant point would be excessive. The second 
auxiliary turbine H,—Fig. 33—will be placed along- 
side the turbine H,, so as to be fed from the same 
pressure pipe, but the spare pump VIII. will be 
erected at the other end of the turbine-house, and 
will be coupled to an electric motor. In Fig. 33, a are 
pipes to the oil motors; 6, cables to the station 
generator bus-bars ; c, cables to the station trans- 
former bus-bars; I.—-VI., electrically driven pres- 
sure oil pumps; VII.-VIII., spare oil pumps; 
H,, Hy, station service turbines; G, and G,, station 
generators ; W, air vessels; [X., lubricating oil pumps 
for generator sleeve bearings; and X, 
pumps. When in operation, the station will run either 
with the auxiliary turbine H,, station generator G,, and 
spare pump VII., or with the auxiliary turbine H,, 
generator G,, and pump VIII. The driving motors 
for the pumps I., II., V., and VI. will be fed from the 


drainage | 


then be switched in, and the other generators would 
be started. If for any reason the station service 
turbine was out of commission, the necessary supply 
of alternating current would be obtained by starting 
up the battery charging converter from the D.C. side. 

_ We will now turn to the oil storage and oil purifica- 
tion arrangements. 

The oils used in power stations may be divided into 
two classes, those for electrical purposes, for cooling 
the windings of transformers, and for extinguishing 
the arcs in circuit breakers, and those for lubricating 
the mechanical parts of the plant. Those for the 
former purposes must possess high dielectric qualities, 
which, according to the regulations of the Association 
of German Engineers, must not fall below 8 kV per 
centimetre. It is obviously necessary to ensure that 
the oil is kept free from water. The oils used for 
lubricating and cooling the bearings and for adjust- 
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Fic. 33- Ol. PUMPS AND PIPES, FOR FULL DEVELOPMENT SCHEME 


station service transformers, whilst the motors for 
the pumps III. and IV. will receive their current 
from the station service generators. If, therefore, 


turbine H, be set to work it will supply oil by way of 
the pump VII. directly into the oil pressure mains, 
and indirectly by way of the generator G, and motor 
pumps III. and IV. If the current supply from the 
station transformers should fail, the pumps [., IT. 
V., and VI. would be put out of action; but the 
oil supply to the turbine regulators would, neverthe- 
less, be ensured, as the pump VII. would supply the 
oil necessary for the first three turbines, whilst the 
pumps III. and IV. fed from the station service 
generator could cover the requirements of the re- 
maining turbines. In the event of a breakdown of 
the turbine H,, the pumps I., IT., V., and VI. would 
not be affected, and they would suffice to supply the 
oil necessary for the whole of the turbines. In the 
event of the turbine H, being in use, the position is 
analogous, except that the electrically driven pump 
VIII. takes the place of the pump VII., the motor 
for the former being fed in common with pump motors 
III. and IV. from the generator G,. In the event of 
something happening to the pumps III. and IV., 
both service turbines can be employed to drive the 
pumps VII. and VIII., so that a full supply of oil is 
again assured. The driving motors for the lubricat- 
ing pumps IX. for the generator sleeve bearings and 
for the drainage pumps X. are connected to the same 
mains as the oil pressure pumps, because it is also 
important to ensure that these services are immune 
from failure. The object of these pumps is to drain 
the stuffing-boxes of the turbine guide vanes of any 
water that may percolate through. An additional 
pump X., placed next to the governor pump III., 
drains away the rain water that collects at the foot 
of the main water pipes entering the turbine-house. 
In designing the power-house, account had to be 
taken of the possibility that after a complete shut- 
down a reserve supply of current might not be 
available for restarting. In such a case the generators 
coupled to the station service turbines would be able 
to supply current for the most essential of the ancillary 
services, and even in the event of the auxiliary 
turbine that is being installed for the partial develop- 
ment scheme being out of action, precautions have 
been taken to enable the station to be restarted 
without delay, for the battery-charging converter 
is a synchronous machine, and when operated in the 
reverse direction from the accumulators the motor is 
capable of supplying alternating current at a pres- 
sure of 380 volts for a limited period. If the station 
had to be started up from absolute rest, the first step 
would be to start the station service turbine. The 
station generator bus-bars would then be connected 
to the station transformer bus-bars, and the lubricat- 
ing pumps for the main generators would be started. 
The turbine gate valves would then be opened elec- 
trically, when the guide vanes of the turbine would be 
opened by oil pressure derived from the oil pump 
driven by the station service turbine. One of the 
generators and a station service transformer would 


ing the guide blades of turbines :uust also be kept 
clean and free from water. All the oils are mineral 
oils which are produced from crude oils by fractional 
distillation. The difference lies mainly in the fact 
that for turbine oils distillates of higher viscosity 
and thus higher lubricating capacities are employed 
than in the case of electrical oils, which are less viscous, 
and have a higher cooling capacity ; moreover, they 
do not solidify at low temperatures, such as those that 
are liable to be met with on outdoor equipment. 
Some idea of the quantities of oil required in the 
Shannon power station can be gained from the fact 
that for supporting the bearing of one of the three 
30,000-kKVA sets, 3520 lb. of oil are required, which 
must be kept in constant circulation ; whilst one of 
the 30,000-KVA, 110-kV transformers holds approxi- 
mately 50,000 Ib. of oil. Altogether approximately 
490,000 Ib. of oil will be in continual service in the 
Shannon power station, 270,000 Ib. being associated 
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FiG. 34—PLAN OF POWER STATION BUILDINGS 


with the transformers, 167,000 lb. with the oil circuit 
breakers, and 60,000 lb. with the mechanical plant. 
As the satisfactory condition of all this oil is a matter 
of considerable importance, it is necessary to make 
suitable provisions for the testing and preservation 
of the oil. Provided that it is frequently purified, 
and particularly at the outset, the oil used for support- 
ing bearings and for turbine governors and guide 
bearings need not be renewed for years. The trans- 
forme: oils will also serve for extraordinarily long 
periods without cleaning, for they are practically 
completely separated from contact with the air by the 
oil conservators ; in fact, if a transformer does not 
break down as the result of damaged windings, the 
oil will serve for many years without purification. 
The oil used for switches, on the other hand, must be 
purified or renewed at more frequent intervals, 
because every time the circuit is broken, burned sub- 
stances are formed in the cil by the are. When 
circuits of large capacity are broken such large 
quantities of soot are formed that it is desirable to 
purify the oil or replace it with new oil from stock 


before the switch is put into service again. The 
oil in switches, moreover, cannot be so thoroughly 
separated from the air as that in transformers, and is 
therefore more liable to absorb water which lowers 
the dielectric strength. 

In the Shannon power station a special plant is 
being provided for storing and purifying the oil. 
It is to be combined with the erection and mainten- 
ance shop for the switchgear and transformers and is 
housed in an extension of the turbine-house. This 
shop is situated so that the distance to the various 
oil consuming devices is as short as possible, as shown 
in Fig. 34, where a is the 10-5-kV switch-house; 
b, the 38-5-kV switch-house; c, the 38-5-kV trans- 
formers; d, an inclined hoist; e, the oil shop; f, @ 
hoist; g, 110-kV transformers; h, the turbine-house 
extension for the full scheme; i, the 110-kV_ out- 
door switch station ; k, the existing machine room 
l, penstocks ; m,a water tank; n, the waste channel ; 
o, the sluice. One of the reasons for placing the 
erection and maintenance shop in the position shown, 
was to make a connection with the railway which 
leads across the turntable. All the transformers in 
the power station are mounted on wheels, so that 
they can be wheeled to the oil shop, and since this 
shop will serve as the repair shop for all the trans- 
formers distributed over the whole of the Free State, 
the connection with the main railway is of great 
importance. The oil switches of the 110-kV outdoor 
equipment are also transported to this shop over 
special tracks. The oil breakers associated with 
the 38-5-kV switch gear which is situated about 
39ft. above the shop level, will be lowered into the 
basement by means of a hoist, and then wheeled into 
the oil shop on the track. By means of similar tracks, 
the 10-5-kV switches will be conveyed into the turbine- 
room, which is at the same height as the 10-5-kV 

















Fic. 35--OlL TESTING APPARATUS 
building, and then lowered into the basement by 
means of the turbine-room crane. 

The oil shop will contain oil-testing apparatus for 
determining the dielectric strength of the insulating 
oil. It consists of a test tank—Fig. 35—in which 
there is a spark gap with a fixed spacing of }in., 
and by means of a small single-phase transformer 
with a ratio of 220/30,000 volts and a regulating 
device, the pressure at the electrodes may be raised 
from zero, the dielectric strength at the moment of 
puncture being read directly on a voltmeter in kilovolts. 
The whole apparatus is portable, and by means of a cord 
and plug may be connected to any socket supplying 220- 
volt alternating-current. For keeping a stock of oil 
and for the reception of any dirty oil, ten tanks of 
different capacity are to be provided. There are to be 
two tanks, each of about 5 cubic yards capacity, for 
switch oil, three tanks each with a capacity of about 
10 cubic yards for transformer oil, three tanks each 
of about 7-5 cubic yards for the oil for the supporting 
bearings, and governor oil, one tank of about 1-3 
cubic yard capacity for lubricating oil for the guide 
bearings, and a tank of the same capacity for ordinary 
machine oil. 

For purifying the oil, a Sharples oil centrifugal 
separator with a capacity of about 220 gallons per 
hour is being provided for dealing with governor, 
bearing, and transformer oil, and is to be mounted 
upon a raised platform, so that the oil may flow 
into the tanks by gravity. The arrangement of the 
oil pipes is shown in Fig. 36, where a is a portable 
pump; 6, the oil filling tank ; c, connections to the oil 
centrifugal; d, pipe from the pit of the 38:5-kV 
switch-house ; ¢, pipe from the oil pit of the 10-5-kV 
house ; f, a common filling and draining pipe; and g, 
connections for the portable pump. The oil plant 
for the transformers and switches will be entirely 
separated from that for the turbines, and for lubri- 
cating purposes, but the centrifugal is to be used for 
treating all kinds of oil, after the machine has been 
cleaned with paraffin or petrol, to avoid mixtures. 
Stationary pumps are not employed at all, but, in 
addition to the pumps combined with the centrifugal 
there are to be two portable oil pumps driven by 
electric motors, one serving exclusively for the circu- 





lation of the switch and transformer oils, and the 
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other for the other kinds of oil. The pumps may be 
used outside the oil shop for filling and draining the 
switch tanks. 

The oil-storage tanks —see Fig. 37—are to be accom- 
modated in a special room which is separated from the 
other shops. The filling and draining of these tanks will 
take place in the workshop which contains the necessary 
tittings. There will be two taps shown at A and B in 
Fig. 36, the former for transformer and switch oil and 
the latter for turbine and lubricating oil. After turning 
the cocks into the appropriate positions, oil from 
any of the tanks may be obtained, and in the event 
of considerable quantities of oil being required, one 
of the portable pumps will be started up, as the natural 
pressure is very low. New transformer or switch 
oil delivered at the works will be discharged from the 
oil drums into an oil-fillng tank, from which it will 
be transferred into the storage tanks by the centri- 
fugal, whilst fresh turbine and lubricating oil will be 
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Fic. 36 ARRANGEMENT OF O!1L PIPES 


pumped by the portable pump out of the drums and 
forced into their respective storage tanks by way of 
the tap B. Prior to its return into the storage tanks, 
used oil may be passed through the centrifugal, but 
it may also be pumped directly into storage tanks 
and be purified afterwards; in this case of trans- 
former and switch oil, the tap A will be used. The 
purification of the oil by the centrifugal may then 
be effected during its passage from one tank into the 
other or by circulation in the same tank. From the 
oil-collecting pits of the 38-5-kV and 10-5-kV switch- 
gear pipes will lead into the oil shop, where the oil 
can be revived for re-use. For the turbine oil a common 
fill and drain pipe will be carried along the control- 
room under the entire machine-house. All oil services 
for the turbines and generators will be in communica- 
tion with this pipe, which can be supplied or drained 
from the oil shop. The difficulties in dealing with 
viscous oils will be overcome by operating the pump 
only as a pressure pump. In the case of transformers, 
the centrifugal treatment of the oil prior to filling a 


ss Loses cag | 








| 


| | 









a Tap 


Ol Boller 


Ou Tapping 
Tank 


furntable 








“Te Encincer” Swain Sc 


FiG. 37 OlL STORAGE TANKS 


transformer after overhaul is insufficient, on account 
of the moisture taken up by the windings. Two elec- 
trically heated oil-boiling plants c, Fig. 37, capable of 
boiling the entire content of the largest 30,000-kVA 
10,000 /110,000-volt transformers, are therefore being 
provided in the repair shop. The two plants will 
be connected by pipes and may be used inde- 
pendently or in conjunction with one another by 
manipulating a three-way cock. Finally, it may be 
mentioned that the oil shop is being equipped with a 
10-ton travelling crane to serve as an erection crane 
for all oil switches and transformers and for unload- 
ing oil drums and small transformers from the rail- 
way trucks. For large transformers, however, the 
machine-house crane will be used for placing the 
transformers on the rail track, upon which they will 
then be run into the oil shop on their own wheels. 





To be continued.) 








Tue efforts to amalgamate the three railway unions— 
the National Union of Railwaymen, the Associated Soc iety 
of Locomotive Engineers and Firemen, and the Railway 
Clerks’ Association—have failed. The two latter prefer 
to retain their own identity, but were willing to form part 
of a National Joint Council of railway unions. The N.U.R 
was for amalgamation and would not agree to a joint | 
council ; 


| slightly less erodible than any steel. 


| accuracy and efficiency as a weapon. 


Iron and Steel Institute. 
No. II. (conclusion ).* 


On the afternoon of Thursday, May 2nd, a paper 
entitled *‘ The Erosion of Guns,” by Messrs. R. H. 
Greaves, H. H. Abram and 8. H. Rees, was taken first. 
All the authors are connected with the Research 
Department at Woolwich. The following summary 
of the contents is taken from the paper itself. 

THE EROSION OF GUNS.} 

Owing to the extreme severity of the conditions to which the 
bore of a gun is exposed, some material is removed from its 
surface at each round. Erosion steadily enlarges the front slope 
of the chamber and the bore forward of that position, the effect 
being a maximum near the commencement of rifling, diminish- 
ing through the first three or four calibres of the rifling, and 
becoming unimportant as the muzzle of the gun is reached. At 
any position the material of the lands is removed about twice 
as fast as that of the grooves. Characteristics of the bore of a 
fired gun include a hardened—martensitic—skin due to heating 
of the surface layer followed by very rapid cooling by conduction, 
and a network of surface cracks due to stresses set up by the 
alternate heating and cooling. These effects, however, do not 
appear to be determinant factors in erosion, which is due to the 
melting and washing away of a thin surface layer at each round 
by the sweep of highly heated gas following the projectile. 
Erosion increases with increasing calorific value of the pro- 
pellant, and with increasing pressure and velocity of the gas. 
Thus, although the erosion is most intense near the commence- 
ment of rifling, it must have occurred when the projectile had 
travelled beyond that position. Simple gas erosion, such as 
occurs in erosion vents, is accordingly regarded as the main 
factor in the wear of big guns. Erosion vent experiments show 
the relative erodibility of different steels and non-ferrous metals, 
and illustrate the paramount importance of the melting point, 
though other properties, such as latent heat of fusion and 
thermal conductivity, exercise some influence. Pure iron is 
The relative erosive power 
of different propellants is dependent on their calorific values ; 
a reduction in calorific value of 25 per cent. below that of cordite 
M.D. approximately halves the amount of erosion as measured 
by erosion vent experiments. 

Frictional wear by the projectile is a factor which must be 
taken into account in considering the life of a gun. Its effect 
is greatest in small arms ; it is of some consequence also in guns 
of small and medium calibre, but it rapidly diminishes in im- 
portance in proportion to the erosion by gas action only, as the 
calibre increases. 

Scoring, if it occurs, begins later in the life of a gun, and is 
rapid, irregular, and highly localised. After general erosion or 
some abnormal expansion has produced a certain enlargement 
of the bore, scoring may set in as a result of the escape of gas 
past the driving band—the grooves, in this instance, being first 
attacked and the effect spreading laterally to the lands. It is 
somewhat rare in big guns, but more frequent in small and 
medium calibre guns, especially in quick-firing guns firing fixed 
ammunition, in which efficient obturation by the driving band 
cannot be secured by ramming. 

The more uniform erosion, which precedes scoring in small guns 
and which is characteristic of big guns throughout their life, 
is due to the melting and sweeping forward of a thin layer of the 
bore surface. For this there is no metallurgical remedy. The 
use of a cooler propellant and a careful design of the chamber 
afford the only practicable means of reducing erosion. 

Gun erosion has been studied by a large number of investi- 
gators, prominent among whom have been Noble and Abel in 
wed Hugoniot and Vieille, in France, and Tschernoff in 
Russia. Reference to their work is made in the bibliography 
appended to this paper. The problem has been approached 
from many directions—by the chemist interested in propellants, 
by the metallurgist dealing with the materials of construction 
of the gun, and by the ballistician who is concerned with its 
In the present paper the 
metallurgical aspect of the question is considered. 


Colonel N. Belaiew said that the most important 


| feature of the paper was that erosion was not attri- 


buted either to fissures and subsequent cracking or 
mechanical or chemical causes, but to the liquefaction 
| of a surface layer and the consequent washing away 
| by the hot gases of that surface layer. In support of 
that contention the authors brought forward some 
highly interesting results of experiments with vents. 


| It seemed to him, however, that it had still to be 
| proved that liquefaction always occurred in all guns 


and in barrels of different calibre. Colonel Belaiew 
referred to the work of Professor Tchernoff on the 
erosion of guns, which, he said, more or less confirmed 
the authors’ views as regards small guns only, and 
he asked the authors whether they were quite con- 
vinced that there was sufficient proof that liquefaction 
of the outer layer could be definitely shown in large- 
calibre guns. Professor Tchernoff and other members 
of a Special Commission on Erosion—of which he 
himself was a member—had come to the conclusion 
that heating above melting point did not always 
occur and that the general explanation of erosion 
lay, not in the melting and washing away of the upper 
layer, but in volume changes. Professor Tchernoff 
salled his theory the physical-geometrical theory, 
because it was based on the volume changes which 
would occur in every barrel if that barrel were con- 
sidered as a conglomeration of a large number of 
elements which were very rapidly heated and drastic- 
ally cooled afterwards. Professor Tchernoff held the 
view that the most important direction for seeking 
a remedy was in the properties of the propellants. 
In the Russian artillery at that time, propellants 
with a rather lower combustion temperature than 
was the case in Great Britain were used, but, even so, 
the temperature of those nitro-cellulose propellants 
was sufficiently high to cause grave apprehension. 
Professor Tchernoff did everything he could to induce 
the chemists to reduce the temperature of combustion 
of the propellants and to ascertain the proportions 
which would increase the life of big guns by 20 or 
30 per cent. As regarded big guns, there was no 
difference between the views of Professor Tchernoff 
and those of the authors, but there was a distinct 
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difference as regarded the medium and smaller guns, 
and for that reason hie asked the authors whether 
they were really definite on the point. 

Professor T. Turner said that similar results to 
those obtained in the barrel of a gun were to be 
noticed in the case of dies, the surface of the die being 
first heated and then cooled until small cracks deve- 
loped and became deeper and deeper until eventually 
the die became useless. 

Dr. W. H. Hatfield held it to be readily conceivable 
that the metal would be removed in the manner 
suggested in the paper. Before the war, erosion was 
regarded as of fundamental importance by those who 
engaged in research upon that problem, but by the 
middle of the war the question came to be regarded 
as not of such great importance, because the life of the 
guns under war conditions was found to be much 
greater than had been anticipated. That led to the 
impression that erosion was closely related to the 
characteristics of the steel of which the gun barrels 
were made, and the paper afforded such valuable 
experimental evidence on that point that he had every 
confidence in accepting the conclusions the authors 
had arrived at. © 

Dr. Harold Moore, who remarked that he had been 
identified with the research fairly closely, said that 
the erosion of guns had been the happy hunting 
ground of speculative theorists for very long time. 
A variety of explanations of the mechanism of erosion 
had been advanced, but the present paper was of an 
entirely different standard. It was based on many 
years’ work and patient observation of the erosion of 
guns. The authors had had peculiarly good oppor- 
tunities for that study, and he felt that the conclusions 
arrived at deserved much more serious consideration 
than those given in the bulk of the papers on the 
subject. The point that was often made—it had 
been raised thirty years ago and many times since 
that erosion took place through leakage of gas between 
the driving band and the bore of the gun was, in his 
opinion, entirely untenable. Erosion was at the 
maximum at the commencement of rifling, and in that 
position the pressure was so low that very little 
erosion could take place through the escape of gas. 
Personally, he thought the authors had proved their 
conclusions. 

Dr. Greaves, replying to the discussion, dealt first 
with the question of Colonel Belaiew as to whether 
there was any definite evidence that melting took 
place in the bore of a big gun. There was no definite 
proof that melting occurred in the sense that it was 
possible to produce the molten metal; the whole 
thing was inference, but he felt that the conclusion 
was entirely justifiable from several points of view 
The vent tests could be used to measure not only the 
erodibility of steel, but also the erosive character of a 
propellant, and it had been found that the life of the 
larger guns, of 4in. or 6in., was more or less inversely 
proportional to the erosive effects of the propellant. 
There was also the general inference that the heat 
effect in a bigger gun was very much greater, in 
relation to the surface exposed, and therefore, if there 
was melting in the smaller gun, all the more must it 
be supposed that there was melting in the larger guns. 
Arguments of that kind had convinced the authors 
that the vent test was a good measure of erosion in 
larger guns. In thanking Dr. Moore for his comments, 
Dr. Greaves said the work was started by Dr. Moore 
himself many years ago, but he had been unable to 
carry it farther, and had passed it on to others, and 
the authors were appreciative of the constant advice 
they had received from him. 

Mr. H. Sutton then read a paper entitled ** The 
Influence of Pickling Operations on the Properties 
of Steel,” from which we take the following con- 


clusions : — 
THE INFLUENCE OF PICKLING. 

(1) In general, steel is embrittled by pickling in the usual 
manner in sulphuric acid and other acid solutions. The degree 
of brittleness is dependent on the composition and condition of 
the steel, as well as upon the conditions of pickling. 

(2) The brittleness produced by pickling a particular steel is, 
in general, greatest when the steel i is in its hardest condition, 
and least when the steel is in its softest condition. 

(3) Immersion in boiling water for 30 minutes substantially 
removes the brittleness due to pickling, giving practically 
the maximum recovery. The same result is achieved by allow- 
ing the pickled steel to stand for several days at normal tem- 
peratures. 

(4) The embrittling of steel by pickling may be accompanied 
by a reduction in tensile strength. Such a reduction has been 
observed only in steels which are capable of being rendered 
relatively hard by heat treatment, and in these steels only after 
hardening and tempering, if at all, at low or moderate tem- 
peratures. 

(5) If medium and high-carbon steels, hardened, and tem- 
pered in a certain range of temperature, be subjected to deforma- 
tion while in that condition, they are liable to develop cracks 
during pickling at the places where deformation had occurred. 
It has Coon shown that these cracks are produced during the 
pickling operation, and complete fracture may ensue. Pickling 
cracks have not been observed in the mild steel nor in the alloy 
steel investigated. 

(6) The addition of certain organic substances to a pickling 
bath affects the attack of the acid upon the steel. So far, it has 
been found that the addition of organic substances and colloids 
to the pickling bath does not prevent the embrittlement of the 
steel, but certain compounds diminish it considerably, notably 
pyridine and quinoline. 

(7) Pickling electrolytically in neutral or alkaline solutions 
can, under certain conditions, be effected without appreciable 
embrittlement of the steel. In this respect anodic pickling was 
generally found to be less injurious than cathodic. 

(8) The experiments have confirmed the work of other inves- 
tigators, and they afford additional evidence of the deleterious 
effect of hydrogen generated at the surface of steels during 
pickling operations. 


Dr. W. Rosenhain asked the author whether he 
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had tried to form any idea as to why the development 
of cracking in certain cases really occurred. What 
was the nature of the mechanism by which that brittle- 
ness was produced ? That, of course, was not the 
object of the paper, but probably the matter had 
received some thought. It seemed fairly obvious 
that it was a question of internal stresses being 
developed by the absorption of hydrogen during 
pickling, but he would like to know two things. First, 
did the recovery mean the superficial removal of the 
hydrogen from the steel, or did it merely mean a 
change of the conditions under which the hydrogen 
was present’ Was a larger amount of hydrogen 
found in steel in the brittle condition after pickling 
than after standing ’ He would imagine that that 
was the case, but it would be interesting to know if 
it had actually been proved. It was easy to assume 
that the hydrogen disappeared by diffusion ; perhaps 
it did, but it was important to know. Secondly, were 
internal stresses developed by absorption of hydrogen 
during pickling ? A large amount of work had been 
done in recent years on the simultaneous effect of 
fatigue and corrosion, and although that did not seem 
much like pickling, it was quite possible that the action 
which led to embrittlement and absorption during 
pickling might have something very much in common 
with the action of fatigue and corrosion in bringing 
about failure of a piece of steel. 

Mr. T. H. Turner, remarking upon the reference in 
the paper to the lack of information on the subject, 
said that there was in the Birmingham University 
Library a thesis prepared by I. G. Slater covering 
much of the ground, but unfortunately that work had 
not yet had a wider publication. At first, Slater tested 
wires and afterwards a whole range of carbon steels, 
and the most interesting and peculiar result, perhaps, 
was that under the notched impact test the steel 
appeared to be tougher instead of more brittle. 

Professor T. Turner said that as far as the evidence 
submitted in the paper went, the hydrogen apparently 
passed into solid solution. It did not go in between 
the crystals or have to do with any crystal boundary. 
but it went in in some mysterious manner and pro- 
duced a very marked effect. He would like to know 
if the hydrogen really all came out. 

Mr. J. H. Whiteley suggested that the mere passage 
of the hydrogen through the metal might be the cause 
of the brittleness. Anyway, it was a point worth 
keeping in mind. Atomic hydrogen passing through 
the steel might set up brittleness of itself and, later 
on, warming or heating might remove the hydrogen. 

Mr. J. Mitchell said he had been working along 
parallel lines with the author and could confirm his 
results. He had found that practically all mild steels 
of commerce were subject to the embrittlement 
phenomenon. At the same time, he also had found 
that very short treatment in boiling water was suffi- 
cient to remove the brittleness. From the user's 
point of view, however, there was the reassuring 
fact that even if the steel was not so treated with hot 
water, the phenomenon disappeared at the end of a 
few days. The author had stated that the sample of 
steel used was a typical mild steel, but it would be 
found that in only something like 10 per cent. of the 
mild steels of commerce was there 1-2 per cent. of 
silicon. That was important because the percen- 
tage of silicon had a decided effect on the occurrence 
or non-occurrence of the phenomenon. It was also 
possible that the temperature of the pickling water 
might have something to do with the sensitiveness of 
the material to the phenomenon. 

Mr. F. Johnson suggested that the embrittlement 
due to electro-plating might not be so evanescent 
as that due to pickling. 


The President mentioned that there had been cases 
in which wire ropes in collieries had broken suddenly 
without any apparent reason. It was known that 
mine waters were occasionally acid, and he would 
like the author to say whether it was possible that 
very dilute acid waters such as were found in mines 
would produce that form of embrittlement. The 
wires were always of medium high carbon steel and 
had always had a fair amount of work put on them, 
so that they were in a sensitive condition for receiving 
this embrittlement if it were possible for a dilute 
solution to do it. 


Mr. Sutton, in the course of his reply to the dis- 
cussion, said that he had considered the question of 
why the phenomenon took place, and although it 
was extremely difficult, it seemed to boil down to the 
formation of absorption compounds by metals, the 
changing over from absorption compounds to chemical 
compounds, and the question of true solution of gases 
by metals. He had been following very closely the 
question of the absorption of hydrogen and other 
gases by metals of the platinum group and palladium, 
but the questions asked by Dr. Rosenhain appeared 
not yet to have been definitely settled. Hydrogenised 
palladium had been examined under X-rays, but, 
from what had been written on the subject, it appeared 
that three people believed that a compound was 
formed and two did not. He did not know of any 
similar investigations in the case of iron and hydrides 
of iron. Some years ago an American investigator 
claimed to have observed under the microscope the 
effect of pickling on the micro-structure of steel, but 
for a long time he himself failed to see any con- 
clusive evidence of the effects claimed. Now, how- 


ever, he was inclined to think that there was a little 
evidence that in a certain steel in which the effect was 








greatest there was a change to be seen in the photo- 
micrographs that had been obtained. He might have 
something to say about that later. As to stresses 
being developed by pickling, he did not think there 
was any doubt about it, but measurement was made 
very difficult by the fact that hard steels were generally 
in a state of strain and when pickled the surface was 
taken away. Probably that in itself would cause dis- 
tortion to occur. He agreed with Dr. Rosenhain that 
corrosion fatigue was closely related to pickling. 
Mr. Turner had brought forward an interesting point 
in mentioning the thesis by Slater, which showed that 
the Izod point was likely to be increased by pickling. 
That was a striking piece of information, although 
difficult to reconcile with some of his own experiences. 
Nevertheless, it might be true. As to where the 
hydrogen went, he really did not know. It seemed 
inconceivable that it was a surface effect only. 
Pickled steel recovered to some extent after standing, 
but it was very slow, and it took some weeks before 
reasonable ductility was regained. If colliery ropes 
were in contact with acid water for any considerable 


period, he had very little doubt that their mechanical | 


strength would be substantially affected. The 
researches of McAdam showed that the fatigue pro- 
perties of steel were reduced very seriously by contact 


with natural water, and he felt very little doubt that | 
unprotected steel in prolonged contact with acid water | 


would also suffer. 
The final paper on the first day of the meeting was 


one entitled “The Mechanical and Metallurgical! , 
Properties of Spring Steels as Revealed by Labora- | y, 


tory Tests,’ by G. A. Hankins and Miss G. W. Ford. 


SPRING STEELS. 

The investigation described in the paper has been carried 
out at the National Physical Laboratory as part of the systematic 
investigation of the mechanical and metallurgical properties 
of spring steels which forms part of the programme of the 
Springs Research Committee of the Department of Scientific 
and Industrial Research. The immediate value of the work lies 
in showing that nearly all the steels investigated can be so heat- 
treated that they give a high resistance to bending fatigue, 
whereas the actual resistance of commercial heat-treated spring 
plates is low. This has led to an investigation, now in progress, 
of the factors which govern the fatigue failures of the com- 
mercial plates. 


oe , 
Dr. T. Swinden said that it was striking that the | 


net result of the work on fatigue limits could be reduced 
to such a simple formula as one-tenth of the Brinell 
hardness value. One point in the paper which did not 
coincide with his own experience was that laminated 
spring fractures were due to failures at the bottom of 
cracks and discontinuities. That was a fairly common 
experience with spiral and volute springs, but it was 
not so common in the case of laminated springs, in 
which the failures usually took place from shock. 


The concluding portion of the paper on surface con- | 


ditions was very striking and somewhat disturbing. 
It appeared necessary to polish the surface of the 
spring after heat treatment to get the best results, 
and that was an impossibility commercially, because 
the spring could not be got at to polish after heat 
treatment. The best that could be done was to polish 
before heat treatment, but with the best heat treat- 
ment in the world the surface would not remain 
polished. 

Dr. W. Rosenhain said that he regarded the work 





and Applied Science at Loughborough College. The 
Medal is awarded in respect of the report which, in 
the opinion of the Council, deals with the most 
meritorious piece of research work presented in the 
course of the year by anyone working under the 
Carnegie Scholarship scheme of the Institute, and with 
the aid of a grant from the Carnegie Scholarship Fund. 
Dr. Bramley has presented six reports, which have 
been published by the Institute, the first dealing with 
the gaseous cementation of iron and steel. It was 
followed by further reports on the diffusion of carbon 
and nitrogen into iron and steel. 

It was announced by the President that the 
Williams Prize had been awarded as follows :—Fifty 
guineas to Messrs. J. E. Holgate and R. R. F. Walton, 
for their paper on *‘ Blast-furnace Practice in Natal ; ”’ 
and fifty guineas to Messrs. A. Crooke and T. Thomson, 
for their paper on “ The New Plant of the Appleby 
Iron Company, Ltd.” 

It was announced by the Secretary that the 
Carnegie Research Scholarship awards had been made 
as follows :— 


To Mr. Robert H. Aborn, Inspector of Metallurgy at 
| Harvard University, U.S.A., £100 to assist in carrying 
| out a research on oxygen in iron and steel, and par- 
ticularly on red-shortness. 

To Sven Gésta Ericson, Stockholm, £100 for carry- 
| ing out an investigation having for its object the 
| direct determination of the volume change occurring 





at the point of solidification of iron. 

Allan Leslie Norbury, Lecturer and Senior 
tallurgist of the British Cast Iron Research Asso- 
| ciation, £100 to enable him to study the effects of 
| special elements on the physical and mechanical 
properties of cast iron. 

To Hugh O'Neill, Lecturer in Metallurgy, Man- 
chester University, £50 to carry out a research on the 
hardness of metals as determined by a method of 
‘““unrecovered ” indentation measurement. 

To John Ernest Dangerfield, Metallurgical Depart- 
ment, Central Technical College, Birmingham, £100 
to assist in a research on the influence of nickel and 
silicon in whiteheart malleable cast iron, with special 
reference to thin-walled malleable. 

A paper by the Hon. Sir Charles Parsons and Mr. 
H. M. Duncan on “‘ A New Method for the Production 
of Sound Steel ’’ was then presented by the authors. 





THE PRODUCTION OF SOUND STEEL. 


The authors’ method of overcoming segregation and axial 








as carrying implications of very great importance. | 


The surface condition entirely and completely 
swamped the difference between a high-class steel 


used. He was not at liberty to refer to work which 
had been done at the N.P.L. since that described in 
the paper, but it had tended to shake his own con- 
viction with regard to the decarburised layer. No 
doubt decarburisation had something to do with it, 
but there was a great deal of evidence which would 
be published later indicating that that was not by any 
means the whole of the story. Dr. Swinden had 
suggested that polishing the springs after heat treat- 


ment was a commercial impossibility. That might be | 


so with regard to cost, but it was not a physical 
impossibility in regard to laminated springs. <A 


which was hardly to be described as a commercial 
vehicle had been in the habit of doing it for many 
years. He did not think it would be beyond the 
ability of steel makers and spring treaters to minimise 
surface effects. Something of the kind had already 


been done in connection with the production of wire | “© . : ; oa 
serious effect in leaving segregates in such position 


for coil springs, and although complete success had 
not been obtained, considerable advance had been 
made by methods which were not so heroic as grinding 
the surface after the spring had been finished. 

Mr. 8. A. Main said the conclusion by Dr. Rosenhain 
that there was not much to choose between the 
different steels was perhaps due to the fact that the 
steels tested were of rather a limited character as 
regarded stress. If the stress was taken as between 
zero and the maximum, it was quite possible the 
steels might behave in a way which would indicate 
considerable differentiation between the properties 
of some of the alloy steels. 

The authors were asked to reply in writing owing 
to shortness of time. 

The meeting was then adjourned until the following 
day, Friday, May 3rd. 


On the resumption of the proceedings on Friday, 


the President presented the Carnegie Gold Medal to 
Dr. Arthur Bramley, Chief of the Department of Pure 


and the most ordinary steel that could possibly be | ™ the paper. 


unsoundness is based on the principle that the freezing of the 
ingot should proceed from the bottom upwards, the isothermals 
being substantially parallel to the bottom of the ingot. 

A patent, No. 278,032, was granted to the authors for a process 
of casting steel ingots, comprising the pouring of the molten 
metal into a mould having its longitudinal dimensions greater 
than its vertical, thick refractory materials covering the sides 
of the mould and a bottom chill of large dimensions, preferably 
of metal, preheating the mould to a high temperature of the 
order of molten steel before pouring the metal therein, and con- 
tinuously supplying heat to the upper surface of the molten 
metal after casting, so that the upper layer is the last to solidify. 
A circular ingot, height 45in., diameter 70in., and weight 20} tons, 
was cast by the new method, and the bulk of the paper is devoted 
to a report upon a very careful examination of it. 


Dr. W. H. Hatfield (Brown-Firth Research Labora- 
tory, Sheffield), speaking as Chairman of the Institute’s 
Committee on Heterogeneity, expressed gratification 
that the publication of the researches of that Com- 
mittee had led Sir Charles Parsons and Mr. Duncan to 
perform such a bold experiment as had been described 
The Committee had been given the 
opportunity to study the actual 20-ton ingot referred 
to, and the experiment had proved of such interest 
that the Institute invited Sir Charles and Mr. Duncan 
to present that paper. Some members, he continued, 
still thought the equi-axed crystal structure to be the 
most desirable, but many of them agreed that the 
author’s conception had been idealistic; it was to 
obtain in practice unidirectional freezing from the 


| bottom upwards, without the introduction of other 


disabilities. If that could be done, there was no doubt 
that a great advance would have been achieved. A 


| macrostructure of a longitudinal section of the 20-ton 


British motor car manufacturer producing a car | 0b at its central axis, reproduced in the paper, 


rather indicated that the objects had not been fully 


| achieved owing to disturbances caused by freezing 


from the top downwards and also from the walls of 
the mould, the effect in the latter case increasing 
towards the top of the ingot. That was due to prac- 
tical difficulties of temperature regulation, and had a 


as to render necessary a quite substantial discard. 
An important fact not mentioned in the papor was 


| that, when sectioning the ingot along the axis, a shell 











of steel of appreciable thickness split off one of the 
sectioned faces. Having in mind that the cylindrical 
form of ingot adopted was conducive to high internal 
stress, that might possibly be the explanation. 
Exception was taken to the shape of the ingot because 
it was not in conformity with practical experi 
ence, which had shown that the depth in the chill 
should be about three and a-half times the average 
lateral dimension ; also, that by a reduction in section 
in the downward direction at a critical rate, axial 
weakness was reduced to a negligible degree, always 
assuming that a reasonable feeder head was provided 
and that casting and other conditions were satis- 
factory. Furthermore, the Committee believed that, 
usually, a cylindrical ingot of the shape indicated could 
not be cast under such conditions without developing 
high internal stresses. Incidentally, it was not a 
suitable shape for the production of many forgings. 
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The method adopted might also prove costly, since 
it would appear that a special furnace had to be pre- 
pared for each ingot. Whilst it was realised that 
it was largely by such experiments as that that the 
technology of the subject could be advanced, in the 
opinion of the Committee the results presented did 
not, at this stage, indicate that the objects the authors 
had in mind had been achieved. 

Mr. T. M. Service said that the four principal defects 
in steel ingots were axial weakness, axial segregates 
—usually accompanied by non-metallic inclusions— 
the inverted cone type of segregate, and non-metallic 
inclusions. There was no doubt that the ingot pro- 
duced by the authors was free from axial weakness, 
and the sulphur prints showed no trace of axial 
segregates. There were traces of a new type of segre- 
gate which grew at right angles from the mould wall, 
however, but the authors’ method of keeping the 
outside of the cooling mass warm might to some 
extent eliminate that trouble, though he did not 
think it would remove it entirely. He had an open 
mind with regard to non-metallic inclusions, but did 
not see how the authors’ method would remove them 
any more than would the present methods; that 
factor did not depend upon cooling conditions. 

Sir Robert Hadfield said that it was equally impor- 
tant to get soundness in smaller masses of steel as in 
larger masses. He questioned whether, in the manu- 
facture of large ingots, sufficient attention was paid 
to securing extreme purity of the materials. Records 
which he had examined of a large number of special 
steels showed that they contained a total of less than 
0-03 per cent. of sulphur and phosphorus. He asked 
what would be the cost of producing ingots weighing 
15 to 30 tons, 5 to 10 tons, 2 to 3 tons, and } to 1 ton 
by the authors’ method. : 

Mr. E. H. Saniter said that in the method put 
forward by the authors there was nothing which had 
not been tried in the past ; it was merely the intelli- 
gent and clever combination of various methods 
which had been practised that had produced a result 
which at least deserved very serious consideration. 
The round ingot had been used for many years, but 
the reason why it had not been used more was that, as 
the result of its shape, such enormous stresses were set 
up in the steel that there was considerable difficulty 
in avoiding cracking. The authors had probably 
overcome the difficulty. partly, by heating the walls 
of the mould, but had not disposed of the possibility 
of enormous stresses occurring in the centre of the 
ingot. It was recognised in all steel circles that the 
shorter one could make an ingot the better it was, and 
he believed the originality in the authors’ method 
lay in the fact that the length of the ingot was shorter 
than its width. : 

Professor J. H. Andrew exhibited photo-micro- 
graphs of sections of the ingot which he had examined, 
and said it was peculiar that, though the metal was 
adequately liquid for a sufficient length of time to 
allow the segregates to coalesce to comparatively 
large masses, they did not float to the top. A photo- 
micrograph of a piece 6in. from the centre showed 
strong evidence of internal stress, whilst others 
showed some peculiarly distorted structures. The 
author’s micrographs, he pointed out, indicated an 
extraordinary segregation of carbon, and he asked 
whether such segregation would be obtained every 
time that method of producing ingots was used. ; 

Dr. Walter Rosenhain suggested that the rather 
striking mechanical test results which the authors had 
obtained with their ingots might be due more to the 
fact that the extremely slow and more or less uni- 
directional solidification had permitted the expulsion 
of gas from the liquid metal than to any changes in 
the distribution of the segregates. The process pro- 
duced inevitably a very coarse microstructure, which 
subsequent forging would not eliminate, and he would 
anticipate that in forgings made from ingots of that 
kind there would be coarse banding. In many 
respects that was a serious disadvantage. Another 
disadvantage of slow solidification was the formation 
of a crust on the surface of the metal as it rose in the 
mould. Suggesting an alternative principle to that 
of the authors concerning the proper mode of solidifica- 
tion in a mould of any kind, he said that first the 
greatest possible purity of the material should be 
aimed at, so that there should be nothing to segregate 
except the absolutely essential constituents; the 
damaging segregations were due to the presence of 
impurities, and particularly the non-metallic inclu- 
sions, which could be eliminated if it were worth while 
in other ways, as, for instance, by holding the steel in 
steady fusion before casting. Granted that the metal 
was sufficiently pure, a sound principle was to avoid 
contraction difficulties by never having in the mould 
more than the minimum amount of liquid metal, i.e., 
by filling at a rate just sufficient to keep pace with 
solidification, and sufficient to prevent cold shutting 
at the edge of the mould. 

Mr. Benjamin Talbot, Past-President of the 
Institute, said that, for 90 or 95 per cent. of the world’s 
output by rolling mills, ingots which were longer in 
vertical section than cross section were required. He 
asked what would be the cost of casting ingots in lined 
moulds, and what output would be attained. It 
would be agreed by all that steel free from segregation 
and axial weakness was to be preferred, but it must 
be obtained at a reasonable cost. 

Sir Charles Parsons, replying to the remarks 
made with regard to stresses in the ingot, said that in 








the cooling of a long ingot, when the outside cooled 
first as a result of radiation and formed a shell the 
metal in the centre contracted and was bound to 
leave a vacuum between it and the shell. When 
cooling proceeded in horizontal layers, however, bulk 
stresses did not arise. There were simply shear stresses, 
and the experience with speculum metal proved that 
they could not be very serious. 

Mr. Duncan also replied to the discussion. Referring 
to Dr. Hatfield's point that the method described in 
the paper had the serious defect that it left at the top 
corners the major segregate, and that that would 
necessitate a large discard, he said he quite agreed ; 
but what about an ingot cast in the ordinary way, 
in which this major segregate was left in the ingot and 
could not be removed by any amount of discard ? 
Surely the Heterogeneity Committee itself had 
demonstrated the necessity for the very experiments 
described in the paper. With regard to the white 
bands appearing in the sulphur print of a longitudinal 
section of the 20-ton ingot, they contained less carbon, 
less phosphorus and less sulphur than the adjoining 
material. The authors did not feel qualified, in the 
presence of experts, to express an opinion with regard 
to them. With regard to the fear that had been 
expressed that the very coarse crystal structure pro- 
duced by slow cooling would be a source of mechanical 
weakness, he emphasised that tests on a forging after 
it had been cut into cheeses and forged into dises 
showed that the mechanical properties in three 
directions were better than any results the authors 
could obtain from ingots cast in the ordinary way 
to-day, in spite of the skill of the steel makers. If 
the coarse crystal structure were so detrimental to 
the mechanical properties he would have expected 
that fact to have been reflected in the test results, but 
it was not so reflected. As to the cost of moulds, he 
disagreed with a suggestion that a new mould 
would be required for each ingot. 
mould would last for thirty or forty heats. He did 
not know how many heats could be obtained from a 
mould built in the fashion described in the paper ; 


all that was required was the patching up of the | 
brickwork, and there was nothing extraordinary costly | 


about that. The first cost of the mould was not high. 
The walls of the mould in which the authors’ ingot 
was made were found to be in perfect condition when 
stripped. Sufficient experience of the method to 
enable one to forecast costs had, however, not yet 
been obtained. 


THe HETEROGENEITY OF STEEL INGoTs. 


The third Report of a Special Committee of the 


| Institute on the ** Heterogeneity of Steel Ingots” was 


then presented to the meeting, but owing to lack of 
time for oral discussion, written contributions were 


invited, and it was announced that the Committee | 


would reply to the points raised—probably at the 
autumn meeting of the Institute. 

We reprint the introduction to this report on 
page 553. 

Two papers were then taken together, one entitled 
‘The Microstructure of Rapidly Cooled Steel,” by 
Dr. J. M. Robertson; and the other “‘ The Trans- 
formation of Austenite into Martensite in an 0-8 Per 
Cent. Carbon Steel,’ by Mr. Dartrey Lewis. 

Professor 8S. M. Dixon, opening the discussion ont 
these papers, referred to the work which had been 
carried out during the last three years by the Wire 
Ropes Committee of the Safety in Mines Research 
Board, and emphasised the necessity for discovering 
criteria by which a wire which would give good results 
in service could be recognised ; the mechanical tests 
at present specified were insufficient, since wires 
which conformed with the same specification were often 
found to give very different results in practice. It 
sometimes happened that a rope which had given 


excellent results, but which was taken from service | 


only because it had completed its statutory life of 
three and a half years, was replaced by an exactly 
similar rope made to the same specification, as shown 
by mechanical tests, yet the second rope failed in less 
than two years, though the conditions of service were 
unchanged. A satisfactory endurance test was badly 
needed. The microstructure of steel wires giving 
similar results when mechanically tested might differ. 
Dr. Robertson’s work on steel rod seemed particularly 
valuable, since his results showed so definitely the 
effects of microstructure of very slight differences in 
the temperature of the lead bath. He had carried out 
mechanical tests on rod treated in the same way as 
the rod treated by Dr. Robertson, and the results were 
as expected. It was important for the engineer to 
realise that this work was but a preliminary step in 
the investigation of hard steel wire. It was of the 
utmost importance to note that great changes were 
produced by very small changes in the temperature 
of the lead bath, and that would explain small differ- 
ences in the endurance of steel wires. 

A paper entitled “ Brittleness in Mild Steel,’ by 
G. R. Bolsover, was presented and discussed. An 
abstract is given below. 


BRITTLENESS IN MILD STEEL. 


The occurrence of cases of brittleness in articles produced from 
dead soft steel of satisfactory quality necessitated the investiga- 
tion of the circumstances onder which it would be produced. 
This condition was always found in articles which had been 
formed, and subsequently critically heated, such as would be the 
case in the production of pressings subsequently heated for 
galvanising or other purposes. Under such conditions, whilst 
the material as a whole remains perfectly ductile, any attempt 


A hematite iron | 


to straighten out the bent strip results in cracking along the 
groove with comparatively light pressure. The fracture occurs 
irrespective of the rate at which the load is applied, and, when 
conditions are such as to produce brittleness, the fracture of the 
steel is coarsely granular, as compared with the normal fibrous 
break obtained on fracturing other portions of the same steel by 
repeated bending, which wey fail to exhibit brittleness, 
owing to their not having been deformed prior to heating ant 
testing. 

It was found that, given the right conditions of forming an 
subsequent heating, brittleness of the type mentioned could be 
produced in all qualities of soft steel, and it appeared that this 
was due to the imposition of tensile stresses on a portion pre- 
viously subjected to compression, or that the effect was a funda- 
mental property of cold-worked material. The following con- 
clusions were reached :— 

(1) Mild steel becomes brittle if deformed beyond certain 
limits and reheated to approximately 250 deg. Cent., while 
the undeformed portions of the same steel remain perfectly 
ductile. 

(2) If cold-worked and reheated as above, impact values are 
lowered from approximately 90 ft-lb. to less than LO ft.-Ib. when 
tested at room temperature. 

(3) The impact resistance increases with a rise of testing tem- 
perature, until at 80 deg. Cent. the reduction is only such as 
would be expected, in view of the increased hardness induced 
by cold-working. 

(4) For different conditions of the steel, the temperature 
at which the induced brittleness is lost varies. Mild steel in 
the hardened and tempered condition remains ductile to a 
lower temperature than similar steel in the normalised condition, 
whilst original slow-cooling induces brittleness at a higher 
temperature. 

(5) Normalised steel which has been subsequently worked and 
reheated becomes brittle at a higher testing temperature than 
that which has been worked only, and this, in turn, at a higher 
temperature than the normalised material. 

(6) Increasing phosphorus contents increase the loss in ductility 
in each of the above conditions, but this is particularly marked 
in steels which have been reheated after cold-working. 

(7) Apart from their influence on the question of impact test- 
ing, the results given are of vital interest in connection with 
pressed articles, particularly if reheated after pressing, in view 
of the increasing use of such articles for vital parts—for lifting 
chains, particularly where they are reheated after use, for rivets 
and for numerous other purposes where hitherto the ductility of 
dead soft steel has not been questioned. 


Mr. Archibald Allison said that it would appear, on 
|examining the results broadly, that grain size had a 
very important bearing on brittleness, but Mr. 
Bolsover had not correlated his test data with par- 
ticulars of grain size. No doubt there were good 
reasons for his selection of a steel containing 0-14 per 
cent. carbon and 0-6 per cent. manganese for his 
|}experiments. It was generally recognised, he believed, 
| that the steel which was most liable to grain growth 
| was within the range 0-05 to 0-13 per cent. carbon, 
| with a manganese content of 0-35 to 0-4 per cent., so 
that Mr. Bolsover had experimented with a steel 
which was just outside the range within which grain 
| growth was most liable to occur, and his results were 
| perhaps not so pronounced as they would have been 
| with steel within that range. 

| Mr. T.H. Turner said that the paper showed that the 
| maximum liability to cracking or brittleness occurred 
| at about 200 deg. Cent. He reproduced a curve pub- 
lished in the Carnegie Memoirs two or three years ago, 
|indicating the temperatures at which there was 
liability to strain ageing, and said that these two 
| phenomena must be very closely connected. Work 
| with which he had been concerned on strain ageing 
| had shown that, not only was the phosphorus content 
of the same importance as was indicated in Mr. 
| Bolsover’s paper, but that the effects of the previous 
|treatment of the steel were parallel to the effects 
| mentioned by Mr. Bolsover. 

| Mr. J. J. A. Jones (Woolwich) suggested that the 
| addition to steel of a small quantity of an element 
which was known to increase the ductility of the steel 
might also reduce the susceptibility of the steel to 
| ageing brittleness. Nickel might be used, but perhaps 
| chromium would be more favoured by manufacturers 
on account of cost. 

Mr. T. M. Service said that recent investigations 
| he had made had shown that steel containing approxi- 
| mately 0-1 per cent. carbon, and with a low manga- 
|nese content, was very susceptible to the kind of 
brittleness described in the paper. Boiler plate steels 
containing about 0-2 per cent. carbon had also been 
investigated, but only in some cases was that brittle- 
ness manifested. The continental manufacturers 
were advertising non-ageing steel which exhibited 
such brittleness, and he understood that that steel 
was very highly de-oxidised. He suggested to Mr. 
Bolsover that 90 per cent. of the steel in this country 
was of the ship plate quality and little attempt was 
made to de-oxidise it. Possibly, the quality of the 
steel-had more to do with the brittleness than had the 
chemical composition. 

Mr. J. H. Whiteley asked if the author had tried 
quenching his specimens after heating to 250 deg., 
and if he had obtained increased brittleness thereby. 
The results of the experiments described in the paper 
were interesting from the sheet making and galvanising 
points of view. Very serious brittleness occurred 
often in the thicker material, and, reasoning from the 
results published in the paper, he suggested that, if 
the annealing temperature were not sufficiently high, 
all the cold working effects were not removed, and 
the thick piece, passing through a galvanising bath, 
did not attain the temperature of the bath as would a 
thinner piece. That brittleness, however, was not 
removed by heating to 80 deg. Cent.; a temperature 
of from 500 to 600 deg. Cent. was required to remove it. 

Mr. E. W. Colbeck, referring to the making of drums 
with 22 and 24-gauge material with very low carbon 
and low manganese contents by seaming and closing 
up the steams tight, said that a certain critical de- 
formation could occur in the seaming machine, which 
resulted in the drums cracking when filled with a liquid 
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at a temperature of about 330 deg. Cent. One would 
have thought that that temperature would have been 
sufficient to anneal the material, but the drums 
cracked about six hours after being filled and when 
the temperature had dropped to about 200 deg. The 
difficulty could be overcome, however, by altering the 
pitch on the seaming machine. He could not under- 
stand why relief was not obtained by the heating to 
above the range round about 200 deg. 

Mr. F. W. Harbord, Past-President, commenting on 
the author’s first conclusion, that mild steel became 
brittle if deformed beyond certain limits and re- 
heated to”approximately 250 deg. Cent., pointed out 
that the degree of deformation was important, as 
indicated by Mr. Colbeck, and if it were beyond a 
certain degree brittleness would occur. In the case of 
stampings which had been japanned, and which had 
been subjected to a temperature between 200 deg. and 
300 deg., exceptional brittleness had occurred in some 
cases, and that might be explained on the lines indi- 
cated by Mr. Bolsover. The important point to 
determine was whether the brittleness was transitory ; 
if it were transitory, then the manufacturers could 
overcome the trouble by allowing the materials to 
stand for a period. 

Mr. Bolsover replied briefly to a few points in the 
discussion and promised to deal with the rest in 
writing. 

Three other papers, one on “ The Oxidation of Iron 
and Steel at High Temperatures,” by L. B. Pfeil ; 
another on “‘ The Differential Method for Measuring 
the Thickness of Hard Cases Without Sectioning 
Them,” by Messrs. Herbert and Whitaker; and a 
third on “‘ A Method for the Estimation of Hydrogen 
in Steel,”” by Messrs. Rooney and Barr, were presented, 
and the first two were briefly discussed. 








Institution of Mechanical Engineers 


WE reprint below the draft of the Royal Charter which 
last Friday, by a unanimous vote of the members present, 
the Institution of Mechanical Engineers decided to submit 
to his Majesty for his approval. 


GEORGE THE FIFTH by the Grace of God of Great 
Britain Ireland and the British Dominions beyond the 
Seas King Defender of the Faith Emperor of India: To 
ALL TO WHOM THESE PRESENTS SHALL COME, GREETING : 

Whereas the Association incorporated under the Com- 
panies Acts 1862 and 1867 and known as the Institution 
of Mechanical Engineers hath petitioned Us for a Charter 
of Incorporation such as is in and by these Presents 
granted : 

And whereas we are minded to comply with the prayer 
of such Petition : 

Now therefore We by virtue of Our Royal Prerogative 
in that behalf and of all other powers enabling Us so to do 
of Our Special Grace certain knowledge and mere motion 
do hereby for Us Our Heirs and Successors will grant 
direct appoint and declare as follows : 


1. The persons now members of the said Association or 
Institution known as the Institution of Mechanical Engi- 
neers (hereinafter called ** the existing Institution ”’) and 
all such persons as may hereafter become members of the 
Body Corporate hereby constituted pursuant to or by 
virtue of the powers granted by these Presents and their 
Successors shall for ever hereafter (so long as they shall 
continue to be such members) be by virtue of these Presents 
one Body Corporate and Politic by the name of “ The 
Institution of Mechanical Engineers ’’ and by the same 
name shall have perpetual succession and a Common 
Seal with power to break alter and make anew the said 
Seal from time to time at their will and pleasure and by 
the same name shall and may implead and be impleaded 
in all Courts and in all manner of actions and suits and 
shall have power to do all other matters and things inci- 
dental or appertaining to a Body Corporate. 

2. We do also hereby for Us Our Heirs and Successors 
license authorise and for ever hereafter enable the Insti- 
tution of Mechanical Engineers hereby incorporated 
(hereinafter called “the Institution’) or any person or 
persons on its behalf to acquire for the purposes of the 
Institution any lands tenements or hereditaments or any 
interest in any lands tenements or hereditaments what- 
soever within Our United Kingdom of Great Britain and 
Northern Ireland not exceeding in the whole the annual 
value of fifty thousand pounts (to be determined according 
to the value thereof at the time when the same are respec- 
tively acquired) and to hold the same in perpetuity or 
otherwise and from time to time (subject to all such con- 
sents as are by law required) to grant demise alienate or 
otherwise dispose of the same or any part thereof. 


3. And We do also hereby for Us Our Heirs and Suc- 
cessors give and grant Our Licence to any person or persons 
and any Body Politic or Corporate to assure in perpetuity 
or otherwise or to demise or devise to or for the benefit of 
the Institution of Mechanical Engineers any lands tene- 
ments or hereditaments whatsoever or any interest in any 
lands tenements or hereditaments within Great Britain 
and Northern Ireland so as the same do not exceed at any 
one time the annual value aforesaid ; hereby nevertheless 
declaring that it shall not be incumbent upon any such 
person or persons or Body to inquire as to the annual 
value of the property which may have been previously 
acquired by the Institution. 

4. The property and moneys of the existing Institution 
(including any property or moneys held by them as 


Trustees) shall from the date of these Presents become and 
be deemed to be the property and moneys of the Institu- 
tion and shall as soon as may be be formally transferred 
to the Institution or such person or persons on its behalf 
as the By-laws may prescribe. 

5. The income and property of the Institution shall be 
applied solely towards the promotion of the objects of the 


Institution as hereinafter defined. The Institution shall 
not carry on any trade or business or engage in any trans- 
action with a view to the pecuniary gain or profit of the 
members thereof. 

6. The members of the Institution shall not have any 
personal claim on any property of the Institution and no 
portion of the income or property of the Institution shall 
be paid or transferred directly or indirectly by way of 
dividend bonus or others howsoever by way of profit to 
persons who at any time are or have been members of the 
Institution or to any of them provided that nothing herein 
contained shall prevent the payment in good faith of 
remuneration to any officer or servant of the Institution 
or other person in return for any services rendered to the 
Institution or prevent the giving of privileges to the 
members of the Institution in attending the meetings of the 
Institution or prevent the borrowing of money from any 
member of the Institution at a rate of interest not greater 
than 5 per cent. per annum. 

7. The objects and purposes for which the Institution is 
hereby constituted are to promote the science and practice 
of Mechanical Engineering and all branches thereof and 
to facilitate the exchange of information and ideas on 
those subjects and for that purpose : 


(A) To encourage invention and research in matters 
connected with mechanical engineering and with this 
object to make grants of money or books or otheriwse 
to assist such invention and research. 

(B) To hold meetings of the Institution for reading 
and discussing communications bearing upon Mechanical 
Engineering or the application thereof or upon subjects 
relating thereto. 

(c) To print publish and distribute the proceedings 
or reports of the Institution or any papers communica- 
tions works or treatises on Mechanical Engineering or 
its application or subjects connected therewith. 

(p) To do all other things incidental or conducive to 
the attainment of the above objects or any of them. 


8. There shall be a Council of the Institution (herein- 
after called ‘“‘ The Council ’’) consisting of such number of 
members with such qualifications and to be elected or 
constituted as such members of Council in such manner 
and to hold office for such period and on such terms as 
to re-election and otherwise as the By-laws for the time 
being of the Institution shall direct. 

9. Of the members of the Council one shall be the Pre- 
sident and two or more shall be Vice-Presidents of the 
Institution. The said President and Vice-Presidents 
shall be elected in such manner and shall hold office for 
such period and on such terms as to re-election and other- 
wise as the By-laws for the time being of the Institution 
shall direct. 

10. The first President of the Institution shall be Danie] 
Adamson and the first Vice-Presidents shall be 


The first members of the Council shall be the said Pre- 
sident and Vice-Presidents and the following Past-Pre- 
sidents of the existing Institution namely : 


and the following Chairmen of Local Branches of the exist- 
ing Institution namely : 


11. The Institution shall have such officers with such 
functions tenure and terms of office as the By-laws of the 
Institution may prescribe and such other officers and | 
servants as the Council may from time to time appoint. 
The first Secretary shall be 


The first Treasurer shall be 


visions of these Presents and to the By-laws of the Insti- 
tution. The business of the Council shall be conducted in 
such manner as the Council may from time to time 
prescribe. 


of two classes namely Members and Associate Members. 
These shall collectively be known as the Corporate Mem- 
bers of the Institution. 

There shall also until otherwise provided as aforesaid 
be five classes of persons to whom privileges in relation 
to the Institution may be granted. These shall be termed 
respectively Honorary Life Members Companions Asso- 
ciates Graduates and Students and shall be known collec- 
tively as Non-Corporate Members of the Institution. 

The Members Associate Members Honorary Life Mem- 
bers Companions Associates Graduates and Students 
of the existing Institution shall be deemed to be Members 
Associate Members Honorary Life Members Companions 
Associates Graduates or Students respectively of the 
Institution upon the same conditions and terms (until 
otherwise provided as aforesaid) as prevailed in the 
existing Institution. 

14. Each Member shall be entitled to the use after his 
name of the initials “ M.I.Mech.E.”’; each Associate 
Member of the initials “‘ A.M.I.Mech.E.”’ ; each Honorary 
Life Member of the initials ‘“‘ Hon. M.I.Mech.E.”’; each 
Companion of the initials “C.I.Mech.E.”; each Asso- 
ciate of the initials ‘‘ A.I.Mech.E.”’; each Graduate of 
the initials “‘G.I.Mech.E.”"; and each Student of the 
initials “‘ 8.I.Mech.E.” 

15. The qualifications method and terms of admission 
privileges and obligations including liability to expulsion 
or suspension of Corporate Members and of Non- Corporate 
Members of each of the above-named classes respectively 








12. The government and control of the Institution and | 
its affairs shall be vested in the Council subject to the pro- | 


13. Unless and until the By-laws of the Institution shall | 
otherwise provide the members of the Institution shall be | 


shall be such as the By-laws for the time being of the 
Institution shall direct. 

16. The Council shall alone have power to decide con- 
clusively respecting each person proposed for or seeking 
admission to any class of membership or seeking trans- 
ference from one class of membership to another of the 
Institution whether he has or has not fulfilled such con- 
ditions as are applicable to his case. 

17. Every person being at any time a Corporate or 
Non-Corporate Member of the Institution may so long as 
he shall be such Corporate or Non-Corporate Member in 
describing himself use by way of title the name of his class 
(whether Member or Associate Member or otherwise) 
followed by the words: “ of the Chartered Institution of 
Mechanical Engineers.” 

18. The meetings of the Institution shall be of such 
classes and shall be held for such purposes as may from 
time to time be prescribed by the By-laws of the Insti- 
tution and the rights of the several classes of members of 
the Institution of attending and voting at the said meeting 
shall be such or subject to such restrictions as may be so 
prescribed. 

19. The Corporate Members or the majority of such 
Members present in person and voting at any duly con- 
vened General Meeting of Corporate Members with respect 
to which notice has been given of the matters to be taken 
into consideration thereat shall have power from time to 
time to make such By-laws of the Institution as to them 
shall seem requisite and convenient for the regulation 
government and advantage of the Institution its members 
and property and for the furtherance of the objects and 
purposes of the Institution and from time to time to revoke 
alter or amend any By-law or By-laws theretofore made 
so that the same be not repugnant to these Presents or to 
the Laws and Statutes of this Our Realm Provided that 
no such By-law revocation alteration or amendment shall 
take effect until the same has been allowed by the Lords 
of Our Privy Council of which allowance a Certificate 
under the hand of the Clerk of Our Privy Council shall be 
conclusive evidence. 

20. The first By-laws to be made under these Presents 
shall be made by the Corporate Members of the Institu- 
tion within the period of six months from the date of these 
Presents unless the Lords of Our Privy Council shall see 
fit to extend such period of which extension the Certificate 
of the Clerk of Our Privy Council shall be conclusive 
evidence. 

21. Pending the making and approval of the By-laws 
to be made under these Presents but no longer the Articles 
|of Association and By-laws of the existing Institution 
| shall be the By-laws of the Institution so far as the same 
may be applicable and shall have effect as though the 
Institution its officers and members had therein been 
referred to throughout in lieu of the existing Institution 
its officers and members. 

22. The Council may by a resolution in that behalf 
passed at any meeting by a majority of not less than two- 
| thirds of the members of the Council present and voting 
(being an absolute majority of the whole number of the 
|members of the Council) and confirmed at a Special 
General Meeting of the Institution held not less than one 
month nor more than four months afterwards by a majority 
of not less than two-thirds of the Corporate Members 
present and voting alter amend or add to this Our Charter 
and such alteration amendment or addition shall when 
allowed by Us in Council become effectual so that this 
Our Charter shall thenceforward continue and operate 
as though it had been originally granted and made accord- 
|ingly. This provision shall apply to this Our Charter as 
altered amended or added to in manner aforesaid. 
| 23. And We do hereby for Us Our Heirs and Successors 
| Grant and Declare that these Our Letters Patent or the 
| enrolment or exemplification thereof shall be in all things 
good firm valid and effectual according to the true intent 
and meaning of the same and shall be taken construed 
and adjugded in all Our Courts or elsewhere in the most 
favourable and beneficial sense and for the best advantage 
of the said Institution any mis-recital non-recital omission 
| defect imperfection matter or thing whatsoever not- 
| withstanding. 
| In Witness, ete. 











New Cables for Ambassador 
Bridge.* 
WE reprint the following statement regarding the cables 
| for the Ambassador Bridge from the issue for April 30th 
of our contemporary, The Canadian Engineer. 

Owing to a decision to replace the cables of the Ambas- 
sador Bridge, which is being built across the Detroit River 
between Detroit, Mich., and Windsor, Ont., with cables of 
another type, it will not be possible to open the span for 
traffic in July as had been planned. However, as the 
general contractors, the McClintic, Marshall and Co., Pitts- 
burgh, have succeeded in getting approximately thirteen 
months ahead of their construction schedule, the delay is 
not a serious one. August, 1930, is the contract date 
for delivery of the span to its owners. Replacement of 
the cables, according to a statement issued recently by 
Joseph A. Bower, President of the Detroit International 
Bridge Company, will delay the opening only “ several 
months ’’ over the tentative date set for July 4th, 1929. 
This means that it is entirely possible that the opening 
will take place early in 1930. 

Mr. Bower's statement is as follows : 

** McClintic, Marshall and Co., of Pittsburgh, Pa., the 
general contractors for the building of the Ambassador 
Bridge, have decided to replace the c ables because of the 
fact that due to certain physical characteristics recently 
developed in wire similar to the wire used in cables of the 
Ambassador Bridge, the question has been raised as to 
the advisability of using these cables until further proof 
of the dependability of of the wire had been obtained. _In 





*The Ambassador "Bridge was described in our issue of 
April 12th last, in which issue reference was also made to frac- 
tures in the wires of the cables. The matter was further dealt 





with in our issues of April 26th and May 1(th.—Ep. Tue E. 
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order to avoid delay and to eliminate all uncertainty, 
they have concluded to replace the cables with new cables. 

“Due to fortunate circumstances which permitted 
the contractor to advance the progress of this work, the 
delay caused by replacing the cables will not extend the 
completion of the bridge beyond the time specified in 
the contract for its delivery. The contract for building 
the bridge provided, amongst other things, that the bridge 
shall be built satisfactorily to Modjeski and Chase, our 
consulting engineers, and delivered ready for opening for 
traffic not later than August, 1930, and the contractor 
has given good and sufficient surety bonds for the per- 
formance of the contract. The contractor's decision to 
replace the cables creates no additional cost to the com- 
pany, and it is a matter which concerns the contractor 
alone. I had hoped to open the bridge for traffic during 
the coming summer, and give the public this facility for 
better transportation across the river, but this change 
in the contractor's plans will delay the opening several 
months.” 

The original specifications for the Ambassador Bridge 
contemplated the use of cables of cold-drawn wire which 
had been generally used on suspension bridges before, but 
the specifications were changed to admit the use of a new 
heat-treated wire which had given excellent results under 
severe test conditions. The same type of wire was also 
being used for the Mount Hope Bridge near Bristol, Rhode 
Island, and it was during the construction of this bridge 
that the defects in the cables were first noticed and which 
caused the engineers to call a halt on the Ambassador 
Bridge. The cables on the Ambassador Bridge will be 
taken down and cold-drawn wire cable substituted. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 
HOW DO CENTRIFUGAL PUMPS ACT ? 
Sir,—In your issue of the 3rd instant Mr. Ure-Reid 


brings forward one of the many questions in connection 
with centrifugal pumps. It seems to me, however, that 
there may be some risk of confusion owing to reader con- 
sidering that your correspondent’s Figs. 1 and 2* both 
represent the same set of conditions, whereas they should 
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be regarded as being entirely separate, since they are 
graphical representations of entirely distinct arguments. 

Fig. 1 makes the gratuitous assumption that with 
reduced quantities the absolute velocity before entry 
changes from A C to A c—a change in both direction and 
magnitude—and to represent this in the form of Fig. 2 the 
tangential component of A c must be taken into account. 
On the other hand, Fig. 2 clearly makes the equally 
gratuitous assumption that the tangential component of 
the absolute velocity before entry is practically unaltered, 
a condition which corresponds to taking the point ¢ at 
the mid point of A C instead of B C in Fig. 1. 

The particular question at issue as I see it is simply 
whether in a pump without guide vanes at the impeller 
entrance the water is given any additional swirl or tangen- 
tial velocity as the quantity decreases. 

Experience rather indicates that little, if any, increase 
in tangential velocity takes place ; indeed, it is difficult 
to visualise the physical conditions which would cause 
this to take place. Assuming this to be correct, and there 
appears to little doubt about it within reasonable 
limits, then a very much more complicated question 
arises, especially with abnormal quantities of water, as 
to the type of motion of the water once it is in the impeller 
passages; but this is beyond the point raised by your 
W. E. W. Miturerton. 


be 


correspondent. 
Manchester, May 14th. 


THE NEW CALLENDAR STEAM TABLES. 


Srr,—Since Professor Callendar’s equations for the 
properties of steam are said to be based on physical 
conceptions, I think it would be interesting if he, or some 
other physicist, would explain the conception underlying 
the term S., which he used to signify the specific heat of 
steam at zero pressure in his equation fer total heat, 
which you reproduce on page 484 of your issue of May 3rd. 
Reference to his book on “ The Properties of Steam ” 
fails to elucidate the idea. One of your contemporaries, 


* The drawings used to illustrate Mr. Ure-Reid’s letter are 
reproduced herewith.—Ep. Tur E 





commenting on the Callendar equations, states that 
“At zero pressure the condition would be 
equivalent to confining in a vessel (not necessarily empty) 
a single molecule of steam.’’ This, even if true, is not very 
helpful, because by definition specific heat is the number of 
B.Th.U. required to raise 1 lb. weight of steam by 1 deg. 
Fah. The volume of 1 lb. weight of steam at zero pressure 
must presumably be infinite ; but, even so, there are just 
as many molecules to absorb heat as if the pressure were 
greater. The idea of specific heat at zero pressure may be 
a useful one, but what does it mean in terms of the mole- 
cular theory of gases ? B. K. 8. 
London, May 10th. 








World Engineering Congress in 
Japan, 1929. 


Ir will be remembered that towards the end of last 
year a British Committee on the World Engineering 
Congress in Japan, representative of some twenty-six 
engineering institutions and technical societies, was formed, 
the Committee having for its objects :— 

(a) The organisation of a party of British engineers 
to attend the World Engineering Congress at Tokyo ; 
and ? 

(b) The securing of a number of papers on engineering 
subjects for presentation at that Congress. 

As a result of the Committee's endeavours, seventy-six 
papers have been contributed, and a list of the papers, 
together with the names of the authors, is attached. 

With regard to the number of the party to represent 
this country at the Congress, the position is of necessity 
not yet so well advanced, but it is anticipated that thirty- 
five to forty representatives will attend the Congress. 

Papers contributed by the members of the Institutions and 
Societies represented on the British Committee : 

Tue Institution oF Crvm ENGINEERS. 

“Springs and Spring Materials.’—-R.. G. Batson, 
M. Inst. C.E., and G. A. Hankins, D.Sec., of the National 
Physical Laboratory. 

* Properties of Materials at High Temperatures.”’ 
R. G. Batson, M. Inst. C.E., of the National Physical 
Laboratory. 

“The Plastic and Viscous Deformation of Metals and 
the Effect of Time on the Breaking Strength at Ordinary 
and High Temperatures.’’—Professor F. C. Lea, O.B.E., 
D.Se., M. Inst. C.E. 

** Some Points in Connection with the Failure of Metals 
Under Repeated Stresses.’’—Professor F. C. Lea, O.B.E., 
D.Sce., M. Inst. C.E. 

** Note on Concreting a Reinforced Concrete Beam and 
Theory of Corrosion in Steel Reinforcing Bars.’’—S. D. 
Carothers, Assoc. M. Inst. C.E. 

** Probable Developments in Sewage Disposal.’’—J. D. 
Watton, M. Inst. C.F. 

“The Regulation and Control of Rivers and Various 
Considerations Arising therefrom.”’—Sir Alexander Gibb, 
G.B.E., C.B., M. Inst. C.E. 

** The Relation of the Material to the Method of Dredg- 
ing in the Whangpoo River and Yantze Estuary.’’—H. 
Chatley, D.Sec., M. Inst. C.E. 

** Flood Absorption Effect of Lakes.’”’-—B. D. Richards, 
B.Sc., M. Inst. C.E. 

“Recent Road Development in Great Britain.’’—Sir 
Henry P. Maybury, G.B.E., K.C.M.G., C.B., M. Inst. C.E. 

“The Trend of Engineering Practice on British Rail- 
ways.”—E. F. C. Trench, C.B.E., M.A., B.A.I., Past- 
President, Inst. C.E. 

“The Oil Electric Locomotive in Railway Service.” 
A. E. L. Chorlton, C.B.E., M. Inst. C.E. 

*““Water Power Developments in Great 
Ireland.”"—W. T. Halcrow, M. Inst. C.E. 

““The Determination of the Law of Resistance to the 
Flow of Water in Pipes.’’—Evan Parry, B.Sc., M. Inst. C.E. 

** The Water-tube Boiler Installation at Bankside Power 
Station, London.’’—H. E. Yarrow, C.B.E., Assoc. M. 
Inst. C.E. 

‘Some Limitations in the Design of Steam Generating 
Plant for Modern Power Stations.’’—S. B. Donkin, M. Inst. 
C.E., and R. W. Mountain, B.Sc., Assoc. M. Inst. C.E. 

“* The Development in the Design and Use of Extended 
Surfaces in Connection with Boiler Practice.’—G. E. 
Tansley, B.Se., and J. N. D. Heenan, Assoc. M. Inst. C.E. 

** Recent Progress in the Industrial Application of Alloy 
Steels.”,-—Sir Robert A. Hadfield, Bart., D.Sc., F.R.S., 
M. Inst. C.E. 

** Manganese Steel and its Developments.”’—Sir Robert 
A. Hadfield, Bart., D.Sc., F.R.S., M. Inst. C.E. 

‘“* Heating Economy in Metallurgical Furnaces.’’—Sir 
Robert A. Hadfield and R. J. Sarjant, M.Sc. 

“Some Recent Developments in Portland Cement 
Manufacture.”’—Henry Pooley, B.Se., Assoc. M. Inst. C.E. 


Britain and 


THE INSTITUTION OF MECHANICAL ENGINEERS. 

“The Education of a Mechanical Engineer.’’—Richard 
W. Allen, C.B.E., Past-President, I. Mech. E. 

‘** Pumping Machinery for Use in Graving and Floating 
Docks.”’—Richard W. Allen, C.B.E., Past-President, 
1. Mech. E. 

“ Trrigation."’-—Richard W. Allen, C.B.E., Past-Presi- 
dent, I. Mech. E. 

** Centrifugal Pumping Plant for Sewage Installations.” 
—Richard W. Allen, C.B.E., Past-President, I. Mech. E. 

“The Problem of Roadless Transport.’’—Lt.-Colonel 
Philip Johnson, C.B.E., D.S.0., M.I. Mech. E. 

‘“* Surface Condensing and Feed Heating Plants.’ 
Richard W. Allen, C.B.E., Past-President, I. Mech. E. 

** Coal and Ash-handling Plant in the Modern Boiler- 
house.”’—Captain J. D. Troup, M.I. Mech. E. 

“The Recent Development of the Steam Locomotive 
and its Future Aspect.”—Sir Henry Fowler, K.B.E., 
LL.D., Past-President, I. Mech. E. 

“Steam Turbine-driven Auxiliaries for Ship Work.” — 
Richard W. Allen, C.B.E., Past-President, I. Mech. E. 

“* Diesel Auxiliary Generating Machinery.’’—Richard 
W. Allen, C.B.E., Past-President, I. Mech. E. 


Tue InsTITUTION OF NAVAL ARCHITECTS. 
“‘ The Outlook for the Steam Engine Afloat.”’—Sir John 


’ 





H. Biles, K.C.1.E., LL.D., D.Se., Honorary Vice-President, 
Inst. N.A. 

““Ship Experiments and Theories.”—J. Foster King, 
C.B.E., Vice-President, Inst. N.A. 


Tue Royat AERONAUTICAL SOCIETY. 

“An Air Route Linking Up the Occident and the 
Orient.’’—Major G. E. Woods-Humphery. 

** Aerodrome and Air Route Lighting.”’—Captain C. E. 
Ward. 

“The Development of the Flying 
Britain.’’—-W. O. Manning, F.R.Ae.S. 

“The Use of Air-cooled Engines for Civil Aircraft,” 
A. H. R. Fedden, M.B.E., F.R.Ae.S. 

* Air Navigation from a Practical Point of View.” 
Squadron-Leader E. L. Johnston, O.B.E., A.F.C. 

“The Development of the Automatic Slot for the 
Control of Aircraft.”-—G. V. Lachmann, D.Eng., A.F.R. 
Ae. 8. 

“The Design, Production and Use of Steel Aircraft.” 
Major H. N. Wylie, M.B.E., B.Se., F.R.Ae.S8. 
“The Case for the Monoplane.’’—H. 

A.F.R.Ae.S. 
Tue [Ron AND Street INSTITUTE. 
Magnet Steels.”"—J. E. 


Boat in Great 


Davies, B.A., 


“The Ageing of Permanent 
Gould, B.Se. 

Tue InstiruTION OF ELECTRICAL ENGINEERS. 

“The Administration of Electric Power Supply in Great 
Britain.’”’—J. M. Kennedy, O.B.E., M.I.E.E. 

*“Some Observations Concerning the Determination of 
the Capacity and Spacing of Sub-stations in High-tension 
Direct-current Electric Railroads.”’—T. Ferguson, 
A.M.I.E.E. 

** High-tensicn Underground Cables in Great Britain.” 
T. N. Riley, D.Se., A.M.1.E.E. 

“The Economical Operation of Steam Power Plants 
Peak Load Comments.’’—-I. V. Robinson. 


Tue INstiruTe OF MARINE ENGINEERS. 

* Recent Developments of the Marine Steam Recipro- 
cating Engine.’’—G. R. Hutchinson. 

** Modern Developments in Marine Diesel Propulsion.” 
W. 8S. Burn, M.Se. 

Tue InstiruTion oF HEATING AND VENTILATING 

ENGINEERS. 

“The Trend of Modern Heating in the British Isles.” 

J. Roger Preston, President, 1.H.V.E. 


THe INstTiITuTion oF PETROLEUM TECHNOLOGISTS. 

“The Origin and Constitution of Oil Shale.”"—E. H. 
Cunningham Craig, B.A., M. Inst. P.T. 

* The Refining of Crude Shale Oil.” 

“The Retorting of Oil Shale in Scotland.” 
B.Se. 


George Grant. 
S. Allen, 


Tue INsTITUTE OF TRANSPORT. 

*“ Commercial Aviation and its Development Toward a 
Self-supporting Base.”—-F. Handley Page, C.B.E., 
M. Inst. T. 

“The Necessity for Co-operation Between Designers of 
Commercial Road Transport Vehicles and Operating 
Managers in the Road Transport Industry.”’—J. B. Osler, 
O.B.E., M. Inst. T. 

‘** Inland Water Transport.’’—J. A. Saner, M. Inst. T. 

“ British Air Transport.’’—Air Vice-Marshal Sir Sefton 
Brancker, K.C.B., President, Inst. T. 

Tue INsTITUTION OF CHEMICAL ENGINEERS. 

“The Training of the Chemical Engineer.’’— Professor 
J. W. Hinchley, M.I. Chem. E. 

“The Mathematical Theory of Filtration.”—A. J. V. 
Underwood, A.M.I. Chem. F. 

** By-product Ammonia : 
P. Parrish, M.I. Chem. E. 

‘New Types of Silicon Iron Acid Pumps.” 
Hayhurst, M.Se., M.I. Chem. E. 

* Pulverised Fuel.”’—J. T. Dunn, D.Se., and B. Moore, 
Ph.D., M.I. Chem. E. 

‘“‘ Briquetting with Smokeless Pulp Binders.”—C. J. 
Goodwin, B.Se., M.I. Chem. E. 


Economic Aspect.” 


An 
Walter 


“The Treatment of Oil Shale.’—T. M. Davidson, 
M.I. Chem. E. 
“The Industrial Importance of the Heterogeneous 


Character of Coal Seams.”’—F. 8S. Sinnatt, M.B.E., D.Sc., 


M.I. Chem. E. 


THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


SCOTLAND. 


Britain.’"’"—Professor P. A. 


“Shipbuilding in Great 
Hillhouse, D.Sc., M.I.E.S. 


Tue Coat Researcu Civus. 
“Coal Cleaning with Special Reference to Japanese 


Coals.”’—R. Lessing, Ph.D. 


‘** The Classification of Coal.’”’-—C. A. Seyler, B.Se. 


THe GARDEN CITIES AND TOWN PLANNING ASSOCIATION. 
** Recent Developments in Town and Regional Plan- 
ning.”’—A. T. Pike. 
Tue Roya. IxstTiruTe or British ARCHITECTS. 
‘** Modern English Architecture.”’"—-Howard M. Robert- 
son, M.C., F.R.1.B.A. 


MISCELLANEOUS. 

ILLUMINATION COMMITTEE 
BRITAIN. 

“Five Years’ Progress in the Study of Illumination 
from an International Point of View.’’—J. W. T. Walsh, 
M.A., D.Se. 

“The Present Status of Photo-electric Photometry.” 
T. H. Harrison, B.Se., Ph.D. 


THe NATIONAL or GREAT 


“The Machine Tool in Relation to Modern Engineering 
Practice.”’—Joseph Pickin. 

** Electric Cranes.”—G. R. Adamson, A.M.I. Mech. E., 
and C. F. Tinker, A.M.I. Mech. E. 

‘* The Pneumatic Tire in Heavy Transport.’’—A. Healey 
and W. Bond. 

* The British Light Car.” —A. H. Wilde. 

** Modern Developments in Pulverised Coal Firing.’’— 
R. Jackson. 
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North-East Coast Exhibition. 
No. L. 


Tue North-East Coast Exhibition on the Town 
Moor, 
open on Tuesday last by his Royal Highness the 
Prince of Wales. 


unpromising on the preceding day, cleared up, and 


Newcastle-on-Tyne, was officially declared 


The weather, which had been very 


by noon the sun came out and took the edge off the 
keen wind which prevailed during the morning. A 
dense crowd had assembled to meet the Prince, who 
visited Armstrong College to open the new Mining 
Section before stepping across the way to the entrance 
of the Exhibition. Accompanied by the Lord Mayor * 


of Newcastle and Sir Charles Parsons, President of 


The two largest buildings are those devoted to 
Engineering and to Industry—twins which stand 
side by side in the centre of the ground. After them, 
the Festival Hall, which is to be reserved for concerts 
and similar entertainments, is the largest structure, 
followed probably by the Palace of Arts, in which 
an extremely interesting collection of pictures and 
silver is already housed. 

One could not fail to be struck throughout by the 
prudent economy which has been exercised in the 
construction and decoration of the halls. It is as 
though the Tynesider had said, “‘ This is an exhibition 
for business purposes ; we are here to show the world 
what the North-East Coast can do, and we are 
more concerned that they should pay attention to 
our exhibits than to the buildings which house them.” 
With this object in view a strict but very effective 
simplicity was adopted by the architect for the 
exterior lines of the buildings, whilst the interiors 
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FiG. 1 PALACE 
the Exhibition, and many others, he passed through 
the ground to the Festival Hall—which occupies a 
position, as will be seen from the plan which we 
reproduce, between the sister buildings of Engineering 
There 


were no speeches in the Hall, but soon after two 


and of Industry—where luncheon was served. 
o'clock a move was made to the Stadium, where, 
from @ specially erected stand, the Lord Mayor offered 
a welcome to the Prince in an excellent speech, in 
which he happily referred to the Exhibition as an 
** Index to the Industries of the North.” His Royal 
Highness then, after touching upon the difficulties 
which the shipyards, mines, and engine works of 
Tyneside had had to face and his firm belief in its 
powers of recovery, declared the Exhibition open. 
The speech was broadcast to the great crowd which 
had assembled on the grand stand and on all other 
available parts of the ground by the now familiar 
loud-speakers, which, it seemed to us, spoke with 
éxceptional clearness. 

The Prince then made a tour of the Exhibition, 
passing through many of the buildings and finally 
arrived at the charming Garden Club, which has been 
erected in the ground almost facing the two principal 
buildings, where tea was served to a small party of 
guests. 

The whole ceremony from beginning to end was 
admirably organised, and passed off without the slight- 
est hitch of any kind. One could not fail to remark 
upon the enthusiasm with which the Prince was 
received and the real affection which inspired the 
welcome given to him by the people of Tyneside. 
The activities of the day and their unquestionable 
success augur well for the future of the Exhibition. 


THE GROUNDS AND THE BUILDINGS. 

The whole work of erecting the buildings and 
equipping them and converting common ground into 
a garden with good paths, artificial water, fountains 
and other decorations, has been completed in the 
short space of sixteen months, a fact upon which the 
organisers and contractors are to be heartily con- 
gratulated. Even more heartily do they and all con- 
cerned deserve to be praised for the completeness 
of the Halls. Without exception, the exhibits in 
every hall are in position, and it is only here and 
there that one can find some of the larger plant which 
is to be shown in operation not yet running, but on 
the point of doing so. From an examination of prac- 
tically all the buildings we should say that before the 
week is out every one of them will be complete in all 
respects—surely a fact so rare that the accomplish- 
ment of it deserves particular recognition. 








OF INDUSTRIES 


are characterised by large well-lighted spaces, covered 
in, in the case of the two principal Halls, by 
roofing supported on wooden Belfast trusses. We 
believe we are right in saying that there is not a 
permanent building on the ground, and we could not 
help contrasting the simplicity and efficiency with 
the numerous costly, permanent and now idle build- 
ings of the Wembley Exhibition. 

The site chosen for the Exhibition is that which 
was employed for the Newcastle Royal Jubilee 
Exhibition of 1887. It is on the south-western side of 
the Newcastle Town Moor, an open space of about 
1200 acres, which adjoins the Great North Road and 
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“The Exomece” 


FiG. 2—-PLAN OF THE EXHIBITION GROUNDS 


is only about one mile from the Newcastle Central 
Station. In the Jubilee Exhibition of twenty-nine 
years ago an area of a little over 31 acres sufficed to 
house the Exhibition buildings. In the present 
Exhibition, however, the area taken up is over 120 
acres. The buildings have been erected on a sloping 
site and the general layout is shown in Fig. 2. 
There are four main buildings, namely, the Palace of 
Industries, shown in Fig. 1; the Palace of Engi- 
neering, the Palace of Arts, and the Festival Hall, 
which latter is linked to the two first-named buildings. 
The architects for the Exhibition are Messrs. W. and 





T. R. Milburn, of Newcastle and Sunderland, whilst 
Messrs. Richardson and Gill, of London, designed a 
pavilion for the Empire Marketing Board. 

Originally the dimensions fixed for the Palace of 
Engineering were 420ft. in length with a width of 
240ft., and an area of over 100,000 square feet. 
Owing to a demand for space the building was finally 
enlarged to cover an area close upon 3 acres, or over 
130,000 square feet. The two main buildings—see 
Fig. 2—have each a tower 150ft. in height, and in 
these towers large searchlights, lent by Sir Charles 
Parsons, are installed. The Palace of Industry has an 
area close upon 170,000 square feet. In this building 
over one hundred and ‘ifty firms have taken stands, 
while the exhibitors in the Palace of Engineering 
number close upon a hundred different firms. It is 
estimated that about 70 per cent. of the exhibits are 
representative of North-East Coast products. 

ENGINEERING EXHuIBITs. 

In accordance with our usual practice, we requested 
each firm to send us in advance full particulars of the 
machines and apparatus which would be shown, and 
in the article which follows we begin a series of 
descriptions of the various technical exhibits. No 
particular order of firms has been followed in this 
first article, and our choice was largely determined by 
the particulars forwarded in response to our request. 
We have had to postpone the description of several! 
interesting exhibits on account of complete informa- 
tion concerning them not having yet reached us. 
They, however, will be dealt with in subsequent issues 
of THe ENGINEER. 

During the summer months several important 
conferences will take place at the Exhibition. They 
will include a joint meeting of the North-East Coast 
Institution of Engineers and Shipbuilders and the 
Institution of Engineers and Shipbuilders in Scotland ; 
the Baltic and International Marine Conference ; the 
summer meetings of the Royal Sanitary Institute, 
and of the Iron and Steel Institute, and the annual 
convention of the Advertising Association, Incor- 
porated, which will deal with the subject of “‘ The 
Quest of Markets.” 

BaBcocK AND WILcox, Lrp. 

On the stand of Babcock and Wilcox, Ltd., of 
London and Renfrew, there will be found a general 
display of the firm’s principal manufactures. Two 
models, constructed at the firm's Renfrew works, 
represent to scale the latest type of Babcock water- 
tube boiler of the cross type marine pattern, designed 
alternatively for use in power stations and industrial 
works or aboard ship. The larger model is shown in 
Fig. 5. It represents a land boiler of large output, 
with 4in. diameter tubes, specially designed for power- 
house or industrial service. From the illustration 
it will be seen that the boiler is complete with an 
integral interdeck superheater, while superimposed 
on the boiler casing there is a high-duty counter- 
flow economiser and a tubular air heater. The 
latest design of Babcock automatic chain grate stoker 
is fitted, and a full description of this grate will be 
found in our issue of December 7th, 1928. It has been 
designed for high-duty forced-draught conditions, 
and is manufactured in standard widths up to 30ft. 
A feature of the new stoker is the use of bulb bars, 
on which the grate links are threaded, enabling any 
link to be renewed in a few moments without dis- 
connecting the grate. The carriage frame supporting 
the bulb bars also runs on wheels, so that no stress 
is transmitted to the actual links. When working 
under balanced draught conditions the stoker is 
divided into compartments and arrangements are 
provided for convenient removal of the ashes. The 
latest practice in connection with boiler fittings and 
accessories is illustrated on the model. 

With regard to the adoption of higher working 
pressures, it may be recalled that the firm has recently 
supplied to the Bradford Corporation electricity 
department a boiler designed for a working pressure 
of 1100 Ib. per square inch, which is the highest, we 
believe, yet adopted by any power station in this 
country. Recent orders for large boilers obtained 
by Babcock and Wilcox, Ltd., include six units for 
the London Power Company, each with a designed 
evaporation of 312,000 lb. of water per hour. Another 
model, which we do not illustrate, depicts the firm’s 
latest type of marine boiler arranged for oil firing. 
In this unit 3}in. diameter tubes instead of 4in. tubes 
are employed, which gives a larger output for the 
same space. Boilers of this type have recently been 
fitted into several cross-Channel steamers, and a 
notable installation is that on the Holland-America 
liner “‘ Statendam,”’ the boilers for which were illus- 
trated in our issue of April 12th last. Each of the 
six units on board this liner are designed for a safety 
valve load of 430 lb. per square inch, with a total 
superheated steam temperature of 600 deg. Fah. 

A further model illustrates the firm’s special process 
of low-temperature coal distillation with the recovery 
of tar oils, arranged to supply pulverised semi-coke 
direct to the boiler or semi-coke in lump form on to 
the chain grate of a stoker-fired boiler. It will be 
recalled that an actual plant of this type installed at 
the Dunston power station of the Newcastle-upon- 
Tyne Electric Supply Company was described in a 
paper on “ The Economic Utilisation of Fuel in the 
Production of Electricity,”’ which was read by Mr. 
R. P. Sloan at the World Fuel Conference in October 
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last. A full description of this plant was published 
in THE ENGINEER of October 12th, 1928. 

» An interesting working exhibit is the Babcock 
patented totally enclosed single-geared steam winch, 
with cylinders 7in. bore and 12in. stroke, shown in 


of a rotating floating piston operated by means of 
bevel gearing. On either side of the central valve 
are ports admitting steam to the cylinders, and by 
means of the control lever the port area can be 
increased or decreased, to give a linking up or linking 


licence. Examples of interlock floorings for boiler 
galleries, ‘‘ calorised ’’ Diamond soot blower heads, 
and Babcock illuminated water gauge fittings are 
also on view. There is also a model of the firm’s 
patented balanced lever luffing crane. Nearly 100 of 





























FiG. 3—GEARED STEAM WINCH —BABCOCK 
Fig. 3. It is arranged to lift a load of 1 ton, being 
operated for purposes of demonstration by compressed 
air supplied from a Belliss and Morcom two-stage 
motor-driven air compressor. The pipes supplying 
the air to the winch and exhausting from the cylinder 
are further arranged to show examples of pipework 
of the firm’s manufacture, which includes expansion 
bends, straight runs, and connections with and without 
lagging. In actual service the winch shown is designed 
to work at a pressure of 100 lb. per square inch. One 
of the outstanding features of the design is the neat 
arrangement of the dog clutch, which is fitted on the 
shaft between the barrel and the drum end. When this 
clutch is disengaged the drums are available for 


AND WILCOX 


out effect, thereby proportioning the steam con- 
sumption to the work done by the winch. The central 
valve is also designed to control the raising or lowering 
motion and practically instantaneous reversal can be 
obtained, we are informed, by moving the lever over 
the quadrant shown to the right of the cylinders. 
Where quick handling is essential, the control of the 
winch is preferably carried out entirely through the 
medium of the reversing lever, and the braking effect 
under a lowering load can be smoothly and quickly 
applied by opening to steam in the lifting direction. 
An ordinary band brake operated by a foot pedal is 
also fitted, but general steam operation is preferred. 
All the gears, which are machine cut, and’ the working 


Fic. 4 ELECTRICALLY - DRIVEN WINCH CLARKE, CHAPMAN 


these cranes, we are informed, are at work in the Port 
of London, and we are given to understand that a 
recent order for sixty dock cranes of this typo has 
been received from South America. 


CLARKE, CHAPMAN AND Co., Ltrp. 


The firm of Clarke, Chapman and Co., Ltd., of 
Gateshead-on-Tyne, is exhibiting a wide range of 
products, embracing powdered fuel plant for 
marine and industrial installations, ships’ auxiliary 


machinery, and lighting and power installations. 
One of the principal items is the ‘“ Resolutor”’ 
pulveriser, shown in Figs. 6 and 8. The machine 


illustrated is designed to deal with 10 tons of coal 











Fic. 5--MODEL OF BOILER-—BABCOCK AND WILCOX 


whipping or warping, the fall end on the centre barrel 
remaining undisturbed. As soon as the clutch is 
engaged, however, the barrel revolves with the drum 
ends. It will be seen from Fig. 3 that the valve 
chest and the two cylinders are grouped in a single 
block at the front of the winch. The valve consists 




















Fic. 6 


parts of the winch are designed to run in an oil bath, 
so that very silent operation is obtained. 

Other models exhibited on the firm’s stand include 
Babcock parallel slide and other valves of various 
types, as well as wrought iron valves of the “ Victory ”’ 
type, which are manufactured by Babcock’s under 


“ RESOLUTOR"’ 


PULVERISER CLARKE, CHAPMAN 


per hour when running at a speed of 960 revo- 
lutions per minute. It is driven by a 180 B.H.P. 
motor. A similar pulveriser of smaller capacity is 
also shown, which has an output of from 30 lb. to 
160 lb. of coal per hour, and this unit is driven by 
a 3 B.H.P. motor at a speed of 2800 revolutions per 
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minute. These pulverisers operate on the impact 
system and are of the single disc type. A section 
through the unit is reproduced in Fig. 8. The 
coal is fed into a hopper and is delivered to the 
pulverising chamber by means of a variable-speed 
belt conveyor, which is driven through a gear-box 
from the main shaft. The disc is in the form of a 
paddle wheel, the beaters being attached by bolts 
to brackets on the disc. The form of the beater is 
such that the disc, whilst breaking up the coal, acts 
asafan. This fan action serves to draw in primary 
air to the pulverising chamber and the air laden with 
fine particles of coal of all sizes is discharged into the 
separator arranged immediately above the pulverising 
chamber. At the top of the separator there is a suction 
connection to the fan, through which the lighter 


arranged for demonstration there is an electrically 
driven windlass designed for 2}in. diameter cable, 
a view of which is reproduced in Fig. 7. The motor 
is a 47 B.H.P., 220-volt, 900 revolutions per minute 
machine and is arranged immediately in front of the 
operator. It will be noted that all the controls are 
on the after side of the unit, giving the attendant 
a clear view forward. The main gears are made in 
cast steel and have machine moulded teeth, each 
wheel being mounted on a squared shaft. The main 
drive is taken through worm gearing, and a friction 
clutch is interposed between the motor and the 
gearing, which gives mechanical protection in case of 
an overwind. The rated power of the motor is designed 
so that both anchors can be raised simultaneously if 
desired, and a magneto brake is also fitted. There are 

















FIG. 7--ELECTRICALLY-DRIVEN WINDLASS FOR 2\%4!IN. CABLE CLARKE, 


portions of the coal are continuously removed. 
Within the separator the mixture of coal and primary 
air is spread out into a thin stream in such a direction 
that the tendency is for the whole stream to be 
deflected again into the pulverising chamber. 
Arrangements are provided whereby the direction 
of the stream may be varied, in relation to the fan 
suction, enabling powdered fuel of different grades 
of fineness to be drawn off by the fan for the various 
settings. The heavier particles are returned to the 
pulverising chamber through ducts and are again 
treated. It will be seen that the fan forms an integral 
part of the unit, being mounted on the same bed-plate 
and driven by the same shaft. The fan blades are 
made in the form of flat plates which are bolted to 
the disc. The single fan wheel serves as an extraction 
fan for the separator and also delivers the finely 
pulverised fuel to the burners. 

A special feature of the design is the accessibility 
of all wearing parts and the ease with which they 
can be replaced. Access is given to the pulverising 
chamber by a large inspection door. When the 
nut on the shaft has been removed the disc wheel 
can be lifted off and a spare wheel fitted in a few 
minutes. The interior of the chamber is also lined 
with renewable steel Where there is a 
change of direction in the coal stream, wearing plates 
are also provided. The effect of wear is indicated by 
a slight fall in the output of the pulveriser, which may 
be reduced by about 5 per cent.; but there is, we are 
informed, no alteration in the fineness of pulverising 
on account of the principle of air separation which is 
adopted. 

Pulverisers of the type we have described are now 
in course of construction for both land and marine 
work, and a notable ship’s installation is that on the 
“ Stuartstar,”’ a cargo steamer belonging to the Blue 
Star Line (1920), Ltd., which has already been referred 
to in our issue of January llth. The firm is also 
exhibiting a portion of a water-tube boiler drum 
designed for a steam pressure of 450 lb. per square 
inch, which type of drum has recently been supplied 
for boilers aggregating 120,000 square feet heating 
surface. Another exhibit is the Woodeson patented 
feed pump. The example shown is designed for use 
with marine engines of about 2200 I.H.P. and con- 
sists of a pair of 9}in. by Tin. by 2lin. pumps with a 
normal working speed of twelve double strokes per 
minute. In accordance with the usual practice, one 
pump is of sufficient capacity to feed the boilers when 
running alone, and the other pump is a standby pump. 
A special feature is the steam control valve, which 
consists of two balanced piston valves, so arranged that 
no setting is required. After examination or overhaul 
the valves are simply replaced in the chest, and when 
the steam is admitted they take up their correct 
position quite automatically. Various types of pumps’ 
ends may be supplied for different duties. The 
Clarke-Chapman “Cyclops” ‘type of steam winch is 
represented by a Tin. bore by 12in. slide winch 
designed to work at 80 lb. steam pressure and having 
a duty of 3} tons at 70ft. per minute in double purchase 
and 1} tons at 160ft. per minute in single purchase. 
Among the examples of deck machinery which are 


sections. 





CHAPMAN 


also hand-controlled brakes and cable lifter engaging 
and disengaging handles, which work clutches housed 
within the main gear wheels. In an alternative design 
the motor and the gearing is placed on the deck below 
the windlass ; the controls, however, being operated 
from the same deck as the windlass. The windlass 
is operated on the Clarke-Chapman booster system, 
as is also the 5-ton cargo winch shown in Fig. 4. 
At the 5-ton rating the speed of lift is 60ft. per minute, 
while with a 2-ton rating it is 150ft. per minute, and 
































load stalling can be provided for any value from 
25 up to 100 per cent. excess torque. When lowering, 
the arrangement is regenerative and power is returned 
to the line. Loads can be lifted or lowered at creeping 
speed and any intermediate speeds up to full speed, 
which operations are demonstrated on the stand. 


Other electrical exhibits include a 70 B.H.P., 
440-volt, 3-phase, 40-cycle squirrel-cage motor, 
coupled directly to a standard 45-kW generator of the 
marine type, which unit is utilised to supply current 
for operating the winch and windlass to which we 
have referred. There is also a standard marine type 
switchboard designed in accordance with Lloyd’s 
latest rules and requirements. 


Petrers Lrp. 


Among a representative group of stationary and 
marine oil engines arranged on the stand of Petters 
Ltd., of Westland Works, Yeovil, the largest unit is 
the four-cylinder 100 B.H.P. “‘ Atomic Diesel ’’ engine 
coupled direct to a generator. A view of the set is 
shown in Fig. 11. This type of engine was first 
exhibited at the British Industries Fair at Birming- 
ham, and a full account of its construction and per- 
formance will be found in the Special Supplement 
accompanying our issue of February 15th of this year. 
The unit shown is the largest of the 25 B.H.P. per 
cylinder series and it has a bore of 8in. with a stroke 
of ll}in., the designed output of 100 B.H.P. being 
obtained at a normal running speed of 400 revolu- 
tions per minute. The engines are constructed in one 
to four-cylinder units, and for intermediate and larger 
powers two further series of engines with designed 
outputs of 40 and 65 B.H.P. per cylinder are manu- 
factured, thereby providing a total range of engine 
outputs from 25 up to 260 B.H.P. 

The engine operates on the two-stroke single-acting 
cycle with crank case compression, scavenging, and 
airless fuel injection. The various component parts 
have been simplified as far as possible, and a sym- 
metrical cylinder cover is employed with a centrally 
placed atomiser. On each of the cylinders there is a 
non-return automatic air starting valve connected 
to a timed air distributing system which is worked 
by cams and is arranged at the left-hand end of the 
engine. There is one fuel pump for each of the 
cylinders and the pumps are of the glandless type, 
arranged to control the period of fuel injection by 
means of a spill valve mechanism worked from the 
governor. The fuel pumps will be seen at the left- 
hand end of the engine, and alongside them is the 
centrifugal governor with its hand wheel for regulating 
the speed of the engine over a wide range of operation. 

A new development in controlled automatic lighting 
plants, which is shown for the first time at Newcastle, 
is the heavy-oil lighting set shown in Fig. 9. It 
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with light hook 480ft. per minute. The booster 
system of control is a development of the “ Ward- 
Leonard ” principle, and in circuit with the winch 
motor there is a small motor generator, which acts 
either as a positive or negative booster, supplying the 
winch motor with a voltage which may vary from 
zero to double the line voltage. The small motor 
generator may be accommodated within the base- 
plate of the winch or may form a separate unit. By 
varying the fields of the winch motor, both in direction 
and magnitude, and by the use of special windings on 
the winch motor and the motor generator, a nearly 
constant power speed load curve is obtained, and over- 








comprises an 8 B.H.P. 6in. bore and 5jin. stroke 
Petter surface-ignition engine coupled directly to a 
625 revolutions per minute 5-kW generator and pro- 
vided with a starting motor which is arranged on a 
bracket at the left-hand end of the set and drives the 
engine through reduction gearing. The cylinder is 
fitted with an electrically heated starting plug and 
the firm’s newest type of rotatable atomiser. The 


position of the jet in relation to the vaporiser is regu- 
lated by a rack and pinion arrangement operated by 
a solenoid attachment mounted on the top of the 
dynamo and shown to the right of our illustration. 
: When the 


The principle of working is as follows. 
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starting switch is depressed current flows through the 
heating plug and provides the additional heat to 
ensure automatic ignition during the first few strokes. 
The current is taken from small storage batteries, and 
it serves to operate the motor and run the engine up 
to speed. The sprayer nozzle is so arranged that in 
the starting position it delivers fuel directly on to the 
heated starting plug. After a few minutes’ running 
the vaporiser becomes sufficiently hot to carry on the 
ignition process without further additional heat from 
the plug, and the solenoid then comes into action and 
rotates the spray nozzle so that the stream of atomised 
fuel is deflected on the heated surface of the vaporiser 
chamber. The supply of current is at the same time 


series of models illustrating its shipbuilding berths 
and dry docks along with typical examples of vessels 
constructed and photographs of interesting ship 
repairs and ships and engines built at South Bank-on- 
Tees. The main model shows the firm's river Tees 
dockyard, with its four dry docks, six shipbuilding 
berths, engine works, and offices. Among the earlier 
vessels is the model of a frigate-built sailing ship of 
1600 tons, the ‘“ Blenheim,’ which was built and 
owned by T. and W. Smith in 1848. There are also 
models of tugs and trawlers built for British and 
French owners and examples of Canadian Lake 
steamers and modern cargo-carrying vessels. The 
largest model shows the ss. “‘ Alistruther,’’ a steamer 


Lord Mayor of London. The incoming President, Mr. 
Wesley Lambert, will then deliver an address, which will 
be followed by the presentation and discussion of papers. 
In the afternoon there will be optional visits to Fraser and 
Chalmers’ Engineering Works, Erith, Kent; Messrs. 
Dewrance and Co., 165, Great Dover-street, S.E.1; and 
the United Glass Bottle Manufacturers, Ltd., Charlton. 
At 4.30 p.m. there will be a reception at the Guildhall, by 
invitation of Sir John Dewrance, K.B.E. 

On the Wednesday, at 9.30 a.m., the congress will be 
continued at the Institution of Mechanical Engineers, 
when further papers will bo discussed. In the afternoon 
there will be optional visits to works of Kryn and Lahy 
(1928), Ltd., Letchworth, Herts; J. and E. Hall, Ltd., 
Dartford, Kent; and Lake and Elliot, Ltd., Braintree, 


Essex. In the evening, at 6.30 for 7 p.m., the annual 
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switched off and the engine runs normally. All the 
operations we have described are performed in proper 
sequence as soon as the starting switch, which may be 
situated in any part of a house or building, is 
depressed. In order to shut down the engine it is 
only necessary to switch off, when a fuel by-pass comes 
into action and the engine stops, because fuel is no 
longer delivered to the cylinders. 

Other engines displayed on the stand include 
stationary engines and petrol and paraffin-electric 
lighting plants. Our other view, Fig. 10, shows the 
twin-cylinder 18 B.H.P. marine oil engine, which has 
a bore of 6in. with a stroke of 6}in. and runs at a 
speed of about 600 revolutions per minute. This 
engine is started by the firm’s patented cartridge 
which dispenses with the use of petrol for starting 
purposes. ,The unit is complete with its clutch, and 


PETTERS Fic. 10 


of 6400 tons deadweight capacity, constructed to the 
order of owners on the North-East Coast. 


To be continued.) 








THE INSTITUTE OF BRITISH FOUNDRYMEN. 


INTERNATIONAL FOUNDRY CONGRESS. 

THE twenty-sixth Annual Convention of the Institute 
of British Foundrymen will be held in London from June 
10th to June 14th, next. This Convention will also form 
the third of the series of triennial International Foundry 
Congresses, the first of which was held in Paris in 1923, 
the second in Detroit in 1926. The International Foundry 
Trades’ Exhibition (including machine tools and wood- 
working machinery) will also be held at the Royal Agri- 








Fic. 11-100 B.H.P. FouR- CYLINDER 


at the end of the engine arrangements are provided 
for driving an air compressor and a bilge pump. It 
has been specially designed for small sailing craft 
and yachts. Both three and four-cylinder engines of 
the same type are built, and in THe ENGINEER for 
August 24th, 1928, a description will be found of two 
four-cylinder engines of this type, which were installed 
in a motor ferry boat for Egyptian service. The 
smaller exhibits include 14 B.H.P. engines for dynamo 
driving and air compressor work. 


SmitH’s Dock Company, Lrtp. 


The firm of Smith’s Dock Company, Ltd., of North 
Shields and South Bank-on-Tees, is represented by a 





“ATOMIC DIESEL’’ 








GENERATOR SET—PETTERS 


cultural Hall, London, N. 1, from June 5th to June 15th, 
There will be a pre-convention tour covering the most 
important industrial and foundry centres in Great Britain, 
including Birmingham, Coventry, Derby, Matlock Bath, 
the works of the Stanton Ironworks Company, Ltd.; 
Manchester, Dumfries, Glasgow, and the Clyde ; Edinburgh, 
Newcastle-on-Tyne, and Sheffield. 

For the Convention the following programme has been 
arranged :—On Monday, June 10th, at 6 p.m., there 
will be a general Council meeting at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
8.W. 1, which will be followed at 8 p.m. by the annual 
general meeting of the Institute. 

On the Tuesday, at 10 a.m., the congress will open in the 
Grand Council Chamber of the Guildhall of the City of 
London, where there will be an official welcome by the 


18 B.H.P. TWIN-CYLINDER MARINE O1 ENGINE PETTERS 


banquet will be held at the Hotel Cecil, Strand, W.C. 2. 

On the Thursday, at 9.30 a.m., the congress will be con- 
tinued at the Institution of Mechanical Engineers, and 
additional papers will be considered. In the afternoon an 
official visit will be paid to the International Foundry 
Trades’ Exhibition. In the evening there will be a dance 
and cabaret at the New Burlington Galleries, Burlington- 
gardens, W. 1. 

On Friday, June 14th, there is to be an all-day excursion 
to Canterbury. 








SIXTY YEARS AGO. 


DurRinG the seven years preceding 1869 this country 
expended seven million sterling for the purpose, as we 
put it in our issue of May I4th of that year, of affording 
Mr. Reed, the Chief Constructor of the Navy, opportunities 
for experimentally studying the art of constructing 
armour-clad ships of war. We expressed no love for Mr. 
Reed and his broadside and box type For seven 
years the turret system advocated by Captain Coles and 
warmly supported by ourselves had been the subject of 
‘unmitigated opposition ” the part of the Chief 
Constructor and Admiral Robinson, the Controller of the 
Navy: At last these two authorities had come round to 
Captain Coles’ ideas, and had adopted—appropriated we 
preferred to write—his principles of a low freeboard, a 
reduced extent of armour, steadiness of gun platform, a 
reduced crew, a clear range all round for the guns, and a 
great economy of first cost. But although Captain Coles’ 
principles had been appropriated, they were, with what 
we described as Mr. Roed’s customary perversity, to be in 
a measure disguised. The new turret ships which the 
Admiralty had designed were to be neither purely on 
the American plan nor purely on Captain Coles’. The 
“low freeboard’ was to be 4ft. 6in. The “ reduced 
extent of armour’ was to be represented by a thickness 
of 12in. Their heavily armoured sides, their relatively 
lofty freeboards—in the American monitors the freeboard 
was only 2ft.—and their heavy turrets placed above a 
lofty breastwork, would all, we maintained, be antagonistic 
to the attainment of a steady gun platform. As for the 
size of the crew and the clear range for the guns all round, 
the Chief Constructor, it seems, would not agree to the 
possibility of attaining these desiderata in a sea-going 
vessel. The new ships were, therefore, to be adapted for 
strictly limited employment within European waters. 
Finally, as to the economy of first cost we stated that the 
new vessels when complete would cost not less than 
£300,000 each, a price which we considered far from being 
economical for a vessel carrying four 12in. guns, throwing 
a broadside of 2400 lb., developing a speed of 12} knots, 
and drawing 26ft. of water. We could find no satisfac- 
tion whatever in the contemplation of these “* queer 
hybrid craft,” and we regarded it as a most unwise 
extravagance to lay down two of them, as the Admiralty 
proposed to do. 


of ships. 


on 








Tue first oil-electric locomotive designed in America 
for strictly passenger service was to undergo its final accept- 
ance test on the Putnam division of the New York Central 
Railroad on May 3rd, when it left New York for 
a regular run to Brewster, N.Y., 54 miles away. The 
new engine, 59ft. long, weighs 358,000 lb. According to 
Mr. W. L. Lentz, engineer of motive power of the New 
York Central Lines, the steam locomotives now hauling 
suburban passenger traffic on the Putnam division weigh 
from 124,000 Ib, to 168,000 Ib, 
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Railway and Road Matters. 


Unver the terms of the will of the late Mr. W. J. 
‘Thorrowgood, who was the signal and telegraph engineer 
of the Southern Railway, the Institution of Railway Signal 
Engineers has received a legacy of £1000 to found a 
Thorrowgood Scholarship. 


By the death on May 9th of Sir E. R. Turton, the 
Railway Clearing House has lost its chairman. Sir 
Edmund was a director of the North-Eastern Railway 
before it became part of the London and North-Eastern. 
He was very active in watching the railway interests when 
the Railways Act, 1921, was going through the House of 
Commons. 


Tue old North-Eastern Railway had a useful arrange- 
ment whereby books with 10,000 miles of tickets could be 
purchased, which were accepted, according to the distance 
travelled, instead of cash. The issue ceased during the 
war, but from June Ist is to be revived by all the companies 
to be available on and between each of the grouped com- 
panies, but will only be available for firms which are 
entitled to traders’ tickets. 


REFERENCE to page 119 of our issue of August 3rd last 
as to the agreement with respect to the 2} per cent. 
temporary reduction in wages will show that it was to hold 
for twelve months, subject thereafter to three months’ 
notice on either side. The important proviso was, how- 
ever, made that such notice was to be given collectively, 
by all the companies or by the three trades unions. 
That is a feature now of interest, because the Railway 
Clerks’ Association considers that railway conditions have 
so improved that the reduction is no longer justified. The 
Association cannot, though, act in the matter unless the 
National Union of Railwaymen and the Associated Society 
of Locomotive Engineers and Firemen join it. 


?.0., 


Tue only railway which serves the southern and south- 
western states and enters the city of New York is the 
Pennsylvania, which is carried through tunnels from New 
Jersey under the North River. Its great rival in those 
areas—-the Baltimore and Ohio—is now interested in a 
scheme for spanning the North River by a bridge, 7210ft. 
long, and having an upper floor for road vehicles, tramcars 
and pedestrians and a lower floor for railway tracks. The 
new bridge would not only give access to New York direct, 
instead of stopping at Jersey City and crossing by ferry- 
boat, for the Baltimore and Ohio, but for its subsidiaries, 
the Erie and the Delaware, Lackawanna and Western 
Railroad. The scheme includes a new terminus at Fifty- 
seventh-street and Ninth-avenue. 


In view of what has been said in political high places 
as to British railways needing modernising, it is pleasing 
to read of Mr. J. H. Thomas saying at Crewe on May 8th 


that he could not subscribe to the view that the railways | 


of this country were either out of date or managed by an 
inefficient and incompetent body of people. Later in his 


Notes and Memoranda. 


A process for draining irrigated land which has been 
developed in California, involves the pulling of the drain 
tiles into place by a tractor. The tractor first goes over the 
ground with a mole drainer. The tiles are then threaded 
on a manilla rope, which must be big enough to fill their 
interior, A plate is put on the end of the rope to bear 
against the last tile, and the tractor draws the whole line 
into place in the prepared ground. With a 30 horse-power 
tractor lengths as great as 200ft. can be pulled in in one 
operation. 


In a brief editorial article on the subject of great earth 
dams, the Engineering News-Record says: ‘The fifteen 
years’ time since the completion of Gatun has increased 
our knowledge of earth dams, and though we still have 
much to learn of their best design and construction, the 
position of earth dams as safe and serviceable structures 
has been greatly strengthened. Not only are they the 
oldest dams of human creation, but they hold a strong 
claim to being the best structures of their type. Such 
works at Gatun and Saluda foreshadow that many great 
earth dams will be counted among the works of the future.” 


At the present time very little radium is being produced 
anywhere except in Belgium, where the Belgian Congo ore 
is treated and there 30 or 40 grammes of radium element 
were produced in 1928. This approximately represents the 
world’s present consumption per annum. The American 
carnotite ores rank second in importance as a potential 
source of radium, but extraction of radium from carnotite 
by the usual methods is not profitable at the present price. 
The United States Bureau of Mines has, however, recently 
developed a modified nitric acid process for the treatment 
of carnotite, by which it is claimed that exceptionally 
high extraction and recovery of both radium and vanadium 
may be obtained even from comparatively low-grade ores, 
at costs considerably lower than those of existing processes. 


ACCORDING to a report of the Department of Industrial 
and Scientific Research on the durability of terra cotta as 
a building material, the Natural History Museum was 
built between 1873 and 1883, and there was no known 
disintegration in the whole building. The only defect in 
this building is described as ‘‘ of extreme interest and is 
the only one of its kind which has come to light during 
the course of the investigation.”’ On the afternoon of 
July 10th, 1927, a column on the eastern side of the porch 
of the Museum shattered with a loud report, and a few 
fragments were projected about 4in. from the wall. The 
building faces almost due south and is so situated as to 
catch the full force of the sun’s heat, which on that date 
was considerable. Although the immediate cause of the 
rupture was thermal expansion, the material must have 





been previously weakened by stresses produced in other 
ways. The origin of these stresses was uncertain, but could 


| conceivably be due to frost expansion. 


speech Mr. Thomas referred to the need of a Greater | 


London Circle Railway. Therein the railwaymen’s leader 
was safe ground. The only communication to-day 
between the railways on the north side of London is by 
the former North London, and many of its connections 
are effected by indirect means. Then the only north-and- 
south connections are by the East London, which includes 
the river under the Thames and joins up only the Great 
Eastern section ; the Metropolitan and Southern connec- 
tions through Blackfriars; the West London Extension 
through Chelsea; and the North and South-West Junc- 
tion through Acton—all busy lines. 


on 


AccorRDING to the Board of Trade returns the value of 
the railway material exported during the first three months 
of the present year was as follows, the corresponding 
figures for 1927 and 1928 being added in brackets. Loco- 
motives, £729,284 (£700,187, £274,309); rails, £779,151 
(£1,078,343, £359,187); carriages, £492,643 688, 
£619,074); wagons, £708,151 (£1,052,589, £528,323) ; 
wheels and axles, £111,580 (£259,551, £103,651); tires 
and axles, £142,128 (£170,218, £92,348); chairs and metal 
sleepers, £131,649 (£271,009, £125,179); miscellaneous 
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permanent way, £274,346 (£335,267, £331,190); total 
permanent way, £1,484,573 (£2,149,817, £1,083,72%). 


The weight of the rails exported was 93,545 tons (125,923 
tons, 40,787 tons), and of the chairs and metal sleepers, 
13,911 tons (27,212 tons, 13,384 tons). During the month 
of March last alone locomotives to the value of £264,992 
were shipped overseas and included :—India, £189,299 ; 
the Argentine, £43,629 ; South Africa, £1792; and Straits 
Settlements, £1600. The rails exported during the same 
month were of the value of £188,658, and included :— 
The Argentine, £57,064; India, £36,048; South Africa, 
£14,717; Ceylon, £12,709; Straits Settlements, £9723 ; 
and Australia, £7820. 

In the last sentence of the paragraph in this column 
on May 10th as to Colonel Anderson's report on the 
collision at Doe Hill, it was said that lock-and-block would 
have prevented the collision. Through the misreading of 
our contributor’s handwriting, Colonel Anderson was 
credited with having made that remark, whereas such 
was our own opinion. Having said so much, we feel that 
we ought to explain that whilst lock-and-block was an 
excellent safeguard, it had a certain weakness. At one 
time it was continually being recommended by the Board 
of Trade inspecting officers; but because of that weak- 
ness it ceased to find favour, and has not been recom- 
mended in an accident report since August, 1900. It 
remains the fact, though, that in lock-and-block the pulling 
of No. 12 shunt back signal to admit the goods train on 
to the down passenger line would automatically have 
turned the block indicator in Tibshelf South Junction to 
“Train on line,”’ and that would have remained until 
No. 25 was actuated to cross the train on to the up passen- 
ger line. That signal was not worked; had that been 
attempted, the signalman would have discovered his 
omission to make the cross-over right for the up passenger 
line. The engine did not, however, set back behind the 
signal, and for that reason it was not used. Under lock- 
and-block the restoration of the block indication would 
not, therefore, have been achieved, and the signalman 
would then have used his releasing key, and it was in the 
occasional irregular use of that key that the weakness in 
lock-and-block_lay. 


| 








Tue Society for the Study of High-Voltage Installa- 
tions, of Berlin, recently held a conference at Cologne, 
which was very largely attended. The Society occupies 
itself with the treatment of problems which are connected 
with the promotion of the transmission of power at high 
voltage, and its members consist of almost all the important 
German electricity works and constructional firms in 
the different branches, as well as of a number of high-school 
professors. Among the subjects discussed at the con- 
ference was that of high-pressure cables. 
very difficult problems have to be solved before there can 
be any question of substituting to a larger extent the 
present overhead lines by underground cables. Another 
subject was insulating oil, it being considered to be of 
great importance to render again serviceable transformer 
oil which has become unserviceable. A further part of 
the discussion referred to the scientific explanation of the 
phenomena which are connected with the electrical 
breakdown of the oil. 

INVESTIGATIONS carried out by the American Forest 
Products Laboratory show that wooden beams built up 
of several planks fastened together are preferable to solid 
beams. The opinion has often been expressed that where 
two or more boards or planks are used together and loaded 
so as to deflect or bend equally the stiffer pieces will take 
the greater share of the load, and will therefore fail before 
the less stiff pieces. It is true that the stiffer pieces will 
take the greater load. Tests show, however, that a plank 
of high stiffness will normally bend slightly farther before 
it fails, and will withstand a larger maximum load than 
a plank of low stiffness. In other words, beams built up 
of planks without defects, such as knots, will tend to fail 
in the less stiff rather than in the strongest planks and 
beams built up with planks containing defects will break 
first in the plank having the more serious defect, regardless 
of the load which is being sustained by any one plank. 
The tests also show that staggering the defects does not 
add materially to the strength of the beam. 


Ir is well known that in the burning of coal the larger 
part of its sulphur content passes out with the flue gases 
and only a small percentage is found in the ashes and 
clinker. The determination of the sulphur content of flue 
gases involves difficulties both in the sampling and in the 
chemical technique. The more general practice is to 
sample the fuel bed refuse, determine its sulphur content, 
and estimate that going to the stack by difference. It is 
necessary in some investigations, however, to measure the 
sulphur in the flue gases directly, and it is therefore 
desirable to develop a technique and to determine its 
probable accuracy. An investigation has been made at 
the Pittsburgh Experiment Station of the United States 
Bureau of Mines, Department of Commerce, for Pittsburgh 
coal burned in the furnace of a small power boiler. 
Measurements were made for eight-hour periods of the 
total sulphur in the refuse, in the gases beyond the bridge 
wall, and in the flue gases in the attempt to account for 
the total sulphur in the coal. With the greatest care, the 
total sulphur as measured always averaged less than that 
in the coal. From 3-2 to 4 per cent. of the total sulphur 
was found in the refuse ; from 82-2 to 93-3 per cent. in 
the gases at the bridge wall; and from 75-4 to 83-4 per 
cent. in the flue gases. Thus at the bridge wall the per- 
centage of sulphur unaccounted for ran from 3-5 to 13-8 
per cent., while in the stack there was missing from 12-6 
to 21-4 per cent. 


In this respect | 





Miscellanea. 


Aw exhibition is to be held from June 6th to October 
10th on the shores of West Lake, Hangchow, China. A 
special pavilion is to be set aside for foreign exhibits. 

DvuRtnc last year the total amount of China's imports 
and exports was valued at Tis. 2,170,000,000. The value 
of the imports was Ts. 1,240,000,000. (One tael = approx. 
2s. 6d.) 

THe American Bureau of Standards carrying 
some extensive experiments to determine the relative 
merits of various coatings for protecting pipes from corro- 
sion by moist soil. 


is out 


THe Hamburg-America Line inaugurated its Trans- 
atlantic call at Galway on Sunday night, when the * Cleve- 
land *’—17,000 tons—sailed for Halifax, Boston, and New 
York with 130 passengers. 

Ir has been decided to proceed with the scheme for 
taking water from the tributaries of the Delaware River 
to supply New York. The scheme will provide 700 million 
gallons a day and will cost 273 million dollars. 


ANOTHER large office building is to be constructed at 
Millbank, Westminster. It is for Anglo Properties, Ltd., 
and will, it is claimed, be the largest of its kind in London. 
The steel for the framing is to be supplied by Dorman, 
Long and Co., of Middlesbrough. 

In 1928, 90,000,000 safety razor blades and blanks were 
exported from this country to the United States. Numbers 
of British imports of such goods from the United States 
are not available, but the value last year was £226,110, 
of which blades valued at £80,214 were re-exported. 


THE two giant British airships, “* R 100” and * R 101,” 
are, it is authoritatively stated, advanced to the same 
stage of construction, and will be flying at Cardington, 
Bedford—where the “ R101” is being built—in August 
or September. Before long-distance trials are attempted, 
the machines will have to pass thirty other trials. 


A LARGE anthracite coalfield has been recently dis- 
covered in Kunlung Hill, Siangshan Village, Soochow, 
in the Kiangsu Province of China. The discovery was made 
by a Shanghai mining engineer who was then travelling 
near that spot. It is reported that the coal is now under 
chemical analysis and plans for opening a mine have 
been made. 


PresipeNt Hoover received on April 25th the John 
Fritz Gold Medal, which is annually awarded by the John 
Fritz Medal Board representing the American Society of 
Civil Engineers, the American Institute of Mining and 
Metallurgical Engineers, the American Society of Mecha 
nical Engineers, and the American Institute of Electrical 
Engineers, for “‘ notable scientific or industrial achieve- 
ment.” 


Work is about to be started on the development of the 
water power of the Osage River, Mo., United States of 
America. A dam, 250ft. long by 100ft. high, is to be built 
| and will form a lake 125 miles long with an area of 60,000 
acres. The power plant is to have an ultimate capacity of 
215,000 horse-power, and will supply St. Louis through a 
| transmission line 350 miles long. The scheme will cost 
some 30 million dollars. 





AN aeroplane fitted with a Diesel engine constructed 
by the Packard Motor Company was a prominent feature 
at the annual aeronautical conference held at Newport 
News, Virginia, on May 14th. The machine, a Stimson- 
Detroiter, flew to Newport News from Detroit in seven 
hours. It is said that the saving in fuel effected by using 
the new engine amounted to about 25 per cent., and that 
it more than made up for the greater weight. 


Tue first contract for the super-power station to be 
erected on the river Severn, at lIronbridge, Shropshire, 
has been let by the West Midlands Joint Electricity 
Authority, and work will commence at once. The Autho- 
rity has accepted the tender of the Mitchell Conveyor and 
Transporter Company, Ltd., for building and civil engi- 
neering work, excluding steel, for the first section of the 
station. The cost of works under this contract, together 
with steel work, will exceed £300,000. When completed 
the station will have a capacity of 200,000 kW. 

A NEw bridge is to be built across the river Wansbeck 
in order to facilitate the transport of coal from the North 
Seaton Colliery of the Cowpen Coal Company, Ltd., to 
the same firm’s Cambois Pit, a mile away, where it will be 
screened and then sent on to the company’s staiths on the 
north side of Blyth. At present coal from North Seaton 
Colliery has to be taken along a circuitous route before 
reaching Blyth. At first an aerial ropeway was contem- 
plated as the best means of linking up the two collieries, 
but the company decided against overhead haulage, and 
the river will be bridged by a light railway. 

THE number of furnaces in blast at the end of April 
was 152, a net increase of seven since the beginning of the 
month, eight furnaces having been blown in and one having 
ceased operations. The production of pig iron in April 
amounted to 611,300 tons, compared with 590,500 tons 
in March and 563,100 tons in April, 1928. The production 
included 196,300 tons of hematite, 260,300 tons of basic, 
112,000 tons of foundry, and 19,600 tons of forge pig iron. 
The production of steel ingots and castings in April 
amounted to 808,600 tons, compared with 859,900 tons 
in March and 644,100 tons in April, 1928. The decline 
in the production of steel was due to the Easter holidays. 


A PLANT is being put up at Waukegan, Illinois, for the 
manufacture of pipes made from a mixture of asbestos 
and cement. The machinery is being supplied by Italy 
and will be capable of producing 2,000,000ft. of pipe a 
year, ranging from 2in. to 40in. in diameter. The pipe 
material is of dense close grain, and can be readily cut, tapped 
or threaded with the same tools and in the same manner 
as is iron pipe. Its weight is from 50 to 65 per cent. less 
than cast iron or steel pipe, and it is claimed to have a 
14 per cent. greater delivery capacity. Also it is pointed 
out that its composition of non-metallic materials 
guarantees that it will retain its capacity throughout its 
life, since tuberculation does not occur. Pipes can be 
made by this process to withstand pressures up to 2265 lb, 
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Australia and British Engineers. 


AmonGst the many activities of the British 
Engineers’ Association we may regard as not the 
least valuable the luncheon parties which precede 
the monthly meetings of the Council. At these 
luncheons many of the members gather together, 
often accompanied by guests. There one may find 
that genuine fellowship which is always encouraged 
by such occasions, particularly when before going 
to table a genial half-hour is devoted to that 
delightful but—so we are told—pernicious vice 
which we imported from America in the days when 
the lubrication of tongues was better understood 
than to-day. Nearly all those present are engineers 
with common interests, and over the cocktails and 
the tables many matters are discussed informally 
for the general benefit of all concerned. Letter 
writing is an admirable institution in some respects ; 
in others, it fails well-nigh hopelessly. It is too 
cautious and too tedious, and lacks the inspiration 
which is awakened by quick question and reply. 
Conversation can do things which it cannot do, 
and there is no better place for talking than a table 
when those around you are interested in your 
own subjects. Hence it is that at these luncheons 
of the British Engineers’ Association work is done 
that is of inestimable value to the members. But 
besides the profitable chatting which precedes and 
continues through the meal a digestive half-hour 
is devoted to an informal discussion or to a speech 
on some topical subject by a man-who-knows. 
Last week the speaker was Sir Hugo Hirst, one of 
the three members of the Economic Mission to 
Australia which recently returned to this country. 

The object of that Mission was to advise 
Australia on economic questions which affect the 
Empire, and to invite her co-operation in the 
development of Dominion trade. After a little 
preliminary lack of sympathy, the ice melted, and 
the Commissioners received help and encourage- 
ment wherever they went. One of their first duties 
was to examine the financial position of Australia, 
and they satisfied themselves that, despite the 
rather high commitments of the Commonwealth, 
the resources and assets are so enormous that the 
finances may safely be regarded as sound. Sir 





Hugo explained in a few concise sentences the not 
uncommon course of events in Australian industries. 
They have sometimes been begun in the past with 
lack of foresight. A ‘‘ foreman,” for example, thinks 
he can start in business. Owing to want of experi- 
ence, he gets into difficulties. He then demands 
that a duty shall be placed upon his products. The 
duty is fixed and the next step is that Labour 
insists on higher wages. So it goes on, the cost of 
the product, and the cost of living, mounting 
together. Both parties in such circumstances 
exhibit hazy views about economic questions. 
But, as Sir Hugo pointed out, this is just the kind 
of thing that is likely to happen in a country which 
is seeking for industrial development, but is lacking 
past experience to guide it. And it is there that 
Great Britain might be very helpful. Australia 
is 98 per cent. British in feeling ; the openings for 
industry are enormous, and the opportunities for 
the employment of capital are unlimited. But 
she understands Great Britain as little as Great 
Britain understands her. Hence Sir Hugo stressed 
particularly, on the one hand, the need for the 
collective activity of British engineers to inform her 
about our industries, and, on the other, the need 
for British engineers to go to Australia and make 
themselves familiar with the industrial and econo- 
mic problems of that great country. They need to 
get its atmosphere, to be able to see things from 
its standpoint, to master its peculiar problems, and 
to learn by direct contact exactly what it is that 
it wants. We noted with particular pleasure 
that Sir Hugo Hirst insisted on the necessity of 
sending out men in whom were vested plenary 
powers. It was useless to send to such a distant 
Dominion men who were unable to take action 
without consulting the head office at home. We 
ourselves have often—through our Special Com- 
missioners and 1 
thing. It is best of all that the head of the firm, 
the man with the most power, should go, but, 
failing him, someone who can be trusted, whose 
opinion will be respected and whose advice will be 
accepted and acted upon promptly, should be sent. 
We are glad to say that we have observed recently 
a far greater willingness to follow this practice than 
formerly prevailed. It is becoming, if not acommon, 
at least not a wholly exceptional thing for the big 
men in engineering firms to make industrial world 
tours. There can be no doubt at all about the value 
of such visits, and as those who go nearly always 
return with favourable reports, and as in many 
cases they are able to make immediate arrangements 
for the development of their trade, we may expect 
that their example will be followed. There are 
many schemes for the development of Empire 
trade. Most of them look for help from the Govern- 
ment. Without denying that the respective 
Governments can do much to facilitate com- 
merce within the Empire, we do not hesitate to 
say that the manufacturers and capitalists can 
do even more. From nearly all the King’s 
Dominions comes the same report, that they 
‘Prefer British.”’ Trade is, then, to be got, but 
it cannot be secured without going for it. Aus- 
tralia presents unfathomed openings. But, on 
the one side, it is necessary that she should be 
encouraged, by sound advice and by the influx of 
capital to develop them, and, on the other, that 
British firms should understand the Australian 
attitude and so place themselves in a position to 
help her and help themselves. A full measure of 
co-operation between Australia and Great Britain 
would be to the lasting benefit of both. 





It is undeniable that Australia has for years 
been looked upon with hesitation in this country. 
Her politics and her economics are foreign to the 
feelings which prevail generally in the United 
Kingdom. Many who have returned disappointed 
have reported that there is a lack of desire to 
develop and that Englishmen are not wanted. Aus- 
tralia herself must answer those charges. There 
are certainly faults upon both sides. As an indus- 
trial country, Australia is new, and there has been 
a certain amount of chagrin here because she has 
started to make for herself—frequently under 
what we regard as uneconomic conditions—things 
that we could make for her. But she has a perfect 
right to develop her own industries in her own way, 
and we have no power whatever to stop her. We 
must accept that as a fact. What we can, what we 
shall be wise to do, is to help her to develop them 
prudently with the help and co-operation of our 
older and greater experience. By co-ordination in 
economic and physical science and co-ordination 
in commercial affairs we may draw nearer to Aus- 
tralia, and win her to believe that we are not an 
impossibly conservative nation, whilst we ourselves 
are acquiring sympathy with the objectives of a 
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country which now sometimes appears to us as a 
wayward child. In this good work the British 
Engineers’ Association may play an important 
part. It has benefited its members by enabling 
them to hear direct from a Commissioner—who 
himself is a great business man—an account of the 
impressions he received and the advice he had to 
give. It may be hoped that the Association will 
make a collective effort to act upon that advice, 
and that the members will follow Sir Hugo Hirst’s 
recommendation: ‘‘Go and see for yourselves.” 
That we regard as the most important step that 
British engineers can make for their own trade, 
the encouragment of Imperial commerce, and the 
development of industrial Australia. 


The Intolerable. 


‘THERE can be no doubt that the world is gradu- 
ally becoming more and more reactionary with 
regard to technical developments. It is not so 
long since every new invention of the engineer 
was held up to admiration, and everyone who 
dared to say a word against it was derided. But 
nowadays, in private and public, in the drawing- 
room, the railway carriage, the banquet-room, and 
the church, one may hear expressions which would 
have been heterodox twenty years ago re-echoed 
by the audiences and accepted as representative 
of the feelings of the general body of citizens. The 
reception given to remarks made by the Arch- 
bishop of Canterbury at the Royal Academy 
Banquet is sufficient evidence of the change of mind 
if one were needed. But, indeed, criticism of the 
effects produced by the works of the engineer are 
as common now as in the early days of the railway. 

But whilst many complain of the destruction of 
the amenities that once they enjoyed, it would be 
difficult to find a score or two who would go without 
the thousand and one needs which the engineer 
satisfies. Our attitude is that of the man who 
anathematises finance even whilst he is gambling 
with his own money on the Stock Exchange, or 
of the Socialist who holds up capitalism to abuse 
while he accumulates money for his own pleasures. 
The fact is that every one of us wants to enjoy the 
amenities which the engineer has given to the 
world, even whilst we are deploring the ugliness 
of sight and sound, the loss of both peace and 
dignity, which accompany their production. We 
cry out for the restoration of our “green and 
pleasant land,” but which one of us would forego, 
or could now forego, the products of the Black 
Country ; we loathe the idea of ruining the fertile 
valleys of Wales, and yet rebuke the coalmasters 
if they are not vigilant in development. We 
lament the blackening of our cities at the very 
moment when we are poking our domestic fires 
into a new burst of smoky flame. Thus do our 
wishes and our wants pull us in contrary directions, 
and were they irreconcilable we should have 
either to submit to the increasing horrors of 
Robotism or follow the example of the Erewhonians. 
But in a measure, at least, they are reconcilable. 
There is no reason why we should have ugly bridges 
or ugly buildings, none why we should tolerate 
excessive noisiness ; the dirt which settles upon 
great cities could be obviated, and the dwellings 
of workers, even in mining districts, might be made 
—and have been made—more seemly. The engi- 
neer who is responsible for so many of the ills may 
also be the physician to cure them. What is needed 
is a rebellion against them, and we believe that 
rebellion is coming. For years there has been 
active opposition to the production of smoke in 
cities, and now there is a strong movement on foot 
against the production of noise. Town-planning 
has come, with its object of establishing better 
arrangements of buildings, streets, and houses, 
and preventing the destruction of a residential 
district by the thrusting-in of factories. The 
brewer and the publican are removing ugly public- 
houses from our country roads and replacing them 
by country inns, and even petrol filling-stations are 
succumbing before the demand of public opinion, 
and appearing in less offensive guise. All these 
things are straws which show how the wind is 
beginning to blow. We are not only getting more 
jealous of the preservation of our country-side, 
but are beginning—strange thing in a nation of 
shopkeepers—to think that commerce is not the 
first and only consideration in our cities. Anxiety 
about the safety and beauty of our public buildings 
is not now reserved for a mere handful. The good 
leaven is spreading, and if there are not yet many 
who interest themselves in such things, there are, 
at least, far more than a few years ago. The 
outery against the erection of the Battersea power 
station is a case in point. 





It is, in many respects, an unfortunate thing 
that the Englishman seldom or never takes the 
law into his own hands. He always waits for it 
to tell him he may do this and he may not do that. 
He turns to Parliament and waits for a law—which 
is always full of loop-holes—when he might at once 
exercise the inexorable pressure of public opinion. 
Let the public incessantly demand the removal 
of the objectionable features of engineering, and 
engineers will straightaway start about their 
removal. An ugly bridge is not removed by Act of 
Parliament, but because the public have called it 
ugly. Noisy vehicles in our streets may be pro- 
hibited by Parliament, but they will not be stopped. 
The slow guiding of public opinion, the incessant 
complaints of those who have to endure the noise, 
the good example of those who insist on silent 
vehicles, will do more in the long run. After all, 
an Act of Parliament can do no more than interpret 
the wishes of the majority, and the majority could 
have its way without the Act. It may select what 
it likes and reject what it dislikes. It was not 
an Act of Parliament that improved our streets, 
our railway trains, and public vehicles, our shops 
and ships and restaurants and theatres. It was the 
pressure of public opinion. That opinion can 
oblige the engineer to reduce noise and dirt, and 
can prevent him from erecting factories and power- 
houses on unsuitable sites. No country has so 
much respect for the liberty of the individual, but 
none is so well able to show its disapproval when 
that liberty is employed in an _ objectionable 
manner. A solecism which may be a joke in 
America is a crime in England. The perpetrator 
is ostracised. We tolerate bad things only as long 
as we believe there are no better. That is never 
the case with engineers ; they are always capable 
of doing better, and if the public will incessantly 
demand the better, they will have it. Heaven send 
them the knowledge of the better and the worse ! 








Literature. 


Carbonisation, Technology and Engineering. By JoHN 
ARMSTRONG. London: Charles Griffin and Co., 
Ltd. 1929. Price 36s. 

A REVIEW of this volume which appeared in our issue 

of March 29th included the following passage : 

“* Perhaps the most surprising shortcoming in 
a book dealing with both coke oven practice and 
gas manufacture is the absence of any reference 
to a subject which has within the last few years 
attracted more attention than probably any other 
on the part of men engaged in both of these 
branches of technology, namely, the utilisation 
of coke oven gas for town gas purposes. It is 
obvious that no one writing a really up-to-date 
book on the subject of the carbonisation of coal 
should fail to discuss in some detail this knotty 
and intricate problem, yet our author, who pro- 
fesses to be up to date, does not consider it worth 
mentioning.” 

Our attention has now been called to the fact that in 
Chapter 12 of the book, entitled ‘‘Gas Manufacture,” 
the author does, in fact, deal with the utilisation of 
coke oven gas for town gas purposes, more particu- 
larly under the sub-heading ‘‘ Chamber Carbonisa- 
tion.”’ This section occupies in all eight pages and 
gives several illustrations of furnaces. We apologise 
to Mr. Armstrong for overlooking this, and can only 
plead as an excuse that the sub-title adopted for it 
failed to give us the clue to its contents. We regret 
any inconvenience that may have been caused to the 
author and publisher by our oversight. 


Sir Joseph Wilson Swan, F.R.S. 
M.E.S. and K.R.S. London: 
Ltd. 1929. Price 7s. 6d. 


Two principal qualities are required in a good bio- 
graphy. First, that the subject be an interesting 
personality and, second, that the literary style be 
attractive. We omit “accuracy,” since it is well 
known that many of the best biographies, like many 
of the best histories, have paid little attention to that 
pedantic quality. As far as the present memoir is 
concerned we leave it to others to argue about its pre- 
cision if they care to do so. We are content,to say 
that, as it has an abundance of dates and refers 
frequently to contemporary records, it is probably 
accurate. In the other two qualities it is rich. The 
style throughout is good and, here and there, when 
plentiful extracts are made from Swan’s own writing 
the text rises to a high plane both of style and 
thought. Take these little passages from an account 
of his childhood. “Then, further afield, I knew the 
haunts of birds and where they built their nests, the 
structure of them, and the colour and marking of their 
eggs. I knew the flowery banks hard by the sea, and 
the sweet smell of spring fields, yellow with prim- 
roses and cowslips—the hedges white with may that 
later blushed with the wild rose.”” No one but @ poet 
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could have written those sentences, just as no one 
but a careful and courageous observer could have 
penned the following: “My education was, accord- 
ing to common rule, rather neglected; but I owe 
very much of my true education to that neglect,” 
or “I feel strongly that acquaintance with these 
newly discovered arts from the time of their birth 
greatly added to their impressiveness, giving them 
a vivid interest which those who have only been 
acquainted with them after they have attained a 
certain maturity and become common knowledge 
altogether missed. The elation created by the 
announcement of a great discovery and first acquaint- 
ance with its results is a sensation of an extraordinarily 
uplifting character, and I can never forget its effect 
as a stimulus to experimental effort.” 

Swan was born in 1828, his father being a maker and 
seller of “‘ ships’ anchors and chains and such-like 
ironmongery.”’ A few years after his birth the family 
removed to Pallion Hall, overlooking the Wear two 
miles above Sunderland. There it was that he acquired 
that love for Nature which he retained to the end. He 
left behind him many charming reminiscences of his 
boyhood there. In 1842—that is to say, when he was 
no more than fourteen years of age—-he was appren- 
ticed to a Sunderland firm of druggists. His inden- 
tures lapsed, by the death of both partners, before he 
came of age, and being left free ha joined a friend, 
John Mawson, who had a similar business in New- 
castle. His apprenticeship to a chemical firm fitted 
in happily with his inclinations and enabled him to 
pursue his bent for science, and particularly photo- 
graphy. At Newcastle his interest in the subject 
increased, but the problem of electric lighting, which 
was then exciting the old and the new world, claimed 
much of his attention. The preoccupation of his spare 
time was experimental science. But it was in the 
domain of photography that he first made his mark 
and established the position of his firm. To it the 
country owed the introduction in 1856 of the manu- 
facture of photographic collodion, an essential of wet 
plate photography, of which Swan had solved the 
problems, and some eight years later he perfected 
the carbon or, as it is now known, the autotype, 
process of producing permanent photographic prints. 
The authors deal in a short chapter very skilfully 
with the technology of this process and explain in 


| the simplest terms the nature of the research upon 





which Swan entered and the beautiful simplicity of 
the solutions of difficulties which he ultimately 
found. 

The second of Swan's three great inventions, 
around each of which a veritable industry has grown 
up, was the incandescent electric lamp. His attention 
had been attracted to this subject by a lecture in the 
Sunderland Atheneum when he was no more than 
seventeen, and he seems to have started upon experi- 
ments a few years later. Certainly in 1848, when he 
was twenty, and was working with Mawson, he 
bought a great variety of specimens of paper and 
tried various ways of carbonising them into filaments. 
But several years passed before he found the material 
that he needed, which, as everyone knows, was cotton 
reduced to cellulose by sulphuric acid and then 
charred, and before he fully appreciated the impera- 
tive need of a very high vacuum and invented the 
process which obtains to this day of heating the fila- 
ment itself during the exhaustion of the bulb. By 
no other means was it possible to reduce the presence 
of oxygen to such minute quantities that the life of 
the filament was prolonged and the rapid blackening 
of the glass obviated. His “ parchmentized thread,”’ 
as he called his filament, was patented by him in 1880, 
but he made the mistake of failing to patent the lamp 
as a whole two years earlier when it had already 
reached a position which would have justified that 
course. It appears that he held the opinion that it 
was not patentable, as many workers knew that a 
filament could be maintained at incandescence in an 
exhausted vessel. That mistake led to the famous 
litigation with Edison and ultimately to the amalga- 
mation of the firms established to work the patents 
of the rival inventors. It is impossible to avoid 
contrasting Edison’s method of invention with that 
of Swan. The latter no doubt started earlier, but 
both were engaged upon the research in the years 
1878-80 quite independently of each other. Edison 
had a laboratory with a large staff and he sent 
messengers scurrying throughout the globe in the 
search for materials to carbonise into filaments. His 
principal method of research was hit and miss. He set 
himself to the enormous task of trying everything 
until he found what he wanted. Swan worked in a 
more scientific spirit, but with far smaller resources, 
and his knowledge of chemistry and chemical pro- 
cesses, which Edison lacked, stood him in good stead. 
One may hazard the suggestion that had he not been 
experienced in the working of collodion he would 
never have struck upon the idea of his parchmentized 
thread or have devised the even more elegant method 
of squirting filaments, which came later and rapidly 
replaced the older system. 

It was Swan himself who said that “‘ No invention 
is without a pedigree.’ The genealogical tree of 
inventions is invariably of great interest, for they 
have a habit of intermarrying which is often surprising 
and extremely fruitful. Who, for example, would 
suppose that the electric filament could find its 
origin in a photographic process or that artificial 
silk should derive from incandescent lamps? The 
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latter came about in this way. We have seen that in 
the ‘eighties Swan introduced the squirted filament. 
It was made from nitro-cellulose dissolved in acetic 
acid and hardened, after squirting through a small 
orifice, with methylated spirit. Swan was struck by 
the silk-like nature of the filament, and some threads 
of the finest “count ”’ were crocheted by his wife into 
doyleys and shown at the Inventions’ Exhibition of 
1885 as “ artificial silk.’’ Artificial silk as we know 
it nowadays is produced from another form of cellulose, 
but to Swan belongs the introduction and the name, 
and it may justly be described as his third great 
invention. 

After we have passed the chapters dealing with 
what one may call the technical life of Swan, we come 
to several of a more intimate nature which do much 
to reveal the nature of the man in contradistinction 
to that of the inventor. Here we see him from an 
aspect which reveals the charm of his character and 
the profound love which he retained to the end in the 
works of Nature, a love which would have made him 
a poet had not his path lain in the direction of indus- 
trial science. We cannot do better than conclude this 
review of an excellent biography with a quotation. 
“‘In these pages,”’ write the authors, “Sir Joseph 
Swan has been portrayed mainly as an inventor ; 
so perhaps he would wish to be described and remem- 
bered ; but in truth that is only a limited aspect of 
his character. He was more than an inventor; he 
was, in the fullest and truest sense, a philosopher, a 
lover of knowledge; not merely that knowledge 
which falls within the domain of science, but know- 
ledge in its widest scope ; knowledge which includes 
the whole range of natural phenomena. To know and 
understand more about the nature of things, to win 
some fresh secret from Nature’s exhaustless store of 
marvels and mysteries, that was the ever-impelling 
passion of his life.” 

There are few chapters in industrial history fuller 
of interest than that dealing with the coming of the 
incandescent electric lamp and the solution of the 
problem of the “divided current,” as electricians 
called it then. The biographers have handled all 
the essential facts, particularly as they affected 
Swan, in a manner which even the least scientific 
may follow with ease and enjoyment. 
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Engineering English. By John Hubert Scott, 
Professor of English in the State University of Iowa. 
don: Chapman and Hall, Ltd., 1928. Price 13s. 
The author of this text-book endeavours in a 
or two of his introduction to persuade us that there 
a difference between Engineering English and the 
English of literature. To our mind English is English 
whether it be used to describe a Vicat needle or the song 
of a nightingale. It is subject to the same rules of grammar 
and the same syntax, and offers equal opportunities 
rarely taken—for style. We would not have any student 
taught the rules of specification English or modern busi- 
ness letter English. Those that have no better taste will 
acquire them all too readily when the time comes. Let 
us save as Many as we can from that fate, and teach them 
only true English in the abiding hope that some few at least 
may retain a love of it, and some little aptitude in the use 
of it in their vocation. We would warn English teachers 
and students against books of this type were it necessary. 
Thank Heaven we see no inclination towards them in 
this country. Technical language in the hand of a master, 
a Huxley, a Tyndall, or a Fabre is capable of rising to 
great heights. Better it is to encourage engineers to 
emulate the best that lies before them than to “ schedulise ” 
them into the barren method of the catalogue and the speci- 
fication. 


Is 


The Profession of Engineering. Essays edited by Dugald 


Jackson and W. Paul Jones. London : Chapman and 
Hall. 1928. Price 7s. 6d.—There is room for a little 
book on the Profession of Engineering. Parents and 


guardians, boys and young men, and even young women, 
want to know something of the career of the engineer, of 
the opportunities it offers, of the qualifications required, 
and of the education and training needed. This is not the 
book ; it does not meet the need and intrinsically it has 
but little value. There is a fashion in America at the 
moment, so it would seem, to collect in volumes essays 
bearing upon one subject. This little book is such a 
collection. But the authors are greater than their essays, 
of which there is not a single one that rises above 
mediocrity, nor one that puts old thoughts in a better 
way before us. Of little use as a guide to the Profession 
of Engineering it has no use as literature. Let the reader 
who wants the former wait a while, and the latter spend 
his seven and sixpence on two copies of Treasure Island, 
and read both. 


Definitions and Formule for Students : 
(2) Applied Mechanics, (3) 
Electrical. London: Isaac Pitman and Sons, Ltd. 1929. 
Price 6d. each.—These are thin little books in paper 
covers ; just the sort of thing the student who is preparing 
for an examination may carry about with him—and 
resign with regret at the door—to keep his memory of 
what he has learnt from text-books and lectures fresh and 
green. They will be found useful, too, by those who want 
ready re ference to the essential definitions and principles 
of the subjects covered. 


(1) Heat Engines, 
Practical Mathematics, (4) 





BOOKS RECEIVED. 


Journal of the Royal Agricultural Society of England. 
Volume 89. London: John Murray, Albemarle-street, 
£.W.1. Price 15s. net. , 








By T. H. Burnham. London : 
Parker-street, Kingsway, 


Engineering Economics. 
Sir Isaac Pitman and Sons, Ltd., 
W.C,. 2. Price 10s. 6d. net. 

The Ventilation of Mines : Generation of the Air Current. 
By Henry Briggs. London: Methuen and Co., Ltd., 
Essex-street, W.C.2. Price 7s. 6d. net. 

The Water Engineer’s Pocket Book and Directory, 1929. 
London: ‘‘ Water and Water Engineering,” 30 and 31, 
Furnival-street, E.C. 4. Price 8s. 6d. net. 

Pipe and Tube Bending and Jointing. By Stanley P. 
Marks. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, Kingsway, W.C. 2. Price 6s. net. 

The Economic Effects of Monopoly on British Power 
Stations. By A. H. Swain. London : Simpkin, Marshall, 
Ltd., 4, Stationers’ Hall-court, E.C.4. Price 10s. net. 

The Motor Vehicle. By K. Newton, B.Sc., &c., 
W. Steeds, B.Sc., &c. London: Iliffe and Sons, 
Dorset House, Tudor-street, E.C.4. Price 10s. 6d. 

M émoires et Compte Rendu des Travaux de la Sociéte van 
Ingénieurs Civils de France, Bulletin de Novembre-Décembre, 
1928. Paris: Hotel de la Sociéte, 19, Rue Blaudre, 9°. 
1928. 

Annali dei Lavori Pubblici (gia Giornale del Genio Civile), 


and 
Ltd., 


net 


Ministero de Lavori Pubblici, Consiglio Superiore, 1929, 
Gennaio. Rome: Provveditorato Generale Dello Stato, 
Libreria. 1929. 


Proceedings of the Institution of Heating and Ventilating 
Engineers, 1927 to 1928. Volume XXVI. London: The 
Institution of Heating and Ventilating Engineers, 12, 
Russell-square, W.C. 1. 

Hydro-extractors : Their Safe Construction and Working. 
An International Labour Office (League of Nations) Publi- 
cation. London: P. 8. King and Son, 14, Great Smith- 
street, S.W. 1. Price 4s. net. 


Investigations into the Durability of Architectural Terra- 
cotta and Faience. Building Research Report No. 12. 
London : His Majesty's Stationery Office, Adastral House, 
Kingsway, W.C. 2. Price 2s. 6d. net. 

The Engineers’ Year Book for 1929. Compiled and 
edited by H. R. Kempe, M. Inst. C.E., and W. Hanneford 
Smith, F.R.S.E. London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, E.C.4. Price 30s. net. 


Researches on Springs. 6.—Static and Endurance Tests 
of Laminated Springs made of Carbon and Alloy Steels. 
By R. G. Batson, M. Inst. C.E., M.I. Mech. E., and J. 
Bradley, being Special Report No. 13, Engineering Re- 
search of the Department of Scientific and Industrial 





Research. London: H.M. Stationery Office. Price 
Is. 3d. net. 1929. 








The Royal Society’ s Conversazione. | comprised (1) a diaphragm crossed by a wire, from 


At the Royal Society's Conversazione held at 
Burlington House on Wednesday evening, the | 
members and their friends who attended were pro- 
vided for their instruction and entertainment with a 


| range of exhibits and demonstrations covering the 


usual wide field. Some of the exhibits were of a | 
personal nature, such as the thirteen photographs of 
eminent scientific men taken between 1877 and 1912 
by Mr. Campbell Swinton, and two silver pocket 
sundials, one of which had belonged to the first Duke 
of Marlborough and the other to the Earl of Orrery, 
which were exhibited by Mr. G. H. Gabb, an enthu- 
siastic collector of scientific antiquities. 

Among the exhibits of a physical character there 
were few or none of a direct engineering interest, 
although several bore closely on aspects of science 
with which the engineer is concerned. 


The Research Department, Woolwich, showed 
pictures of progressively rolled *‘ Armco” iron and 
annealed iron. The pictures, obtained in three 
directions—normal, parallel and transverse—demon- 


strated that orientation appears much sooner in the 
transverse direction than in the others, and persists 
in the same direction after annealing. 

Messrs. Browne, Moullin, and Paterson and the 
Cunard Steamship Company, Ltd., exhibited some 
records of the lateral vibration of a ship’s hull. These 
records resulted from the lateral vibration of a ship's 
hull, when vibrating with two or three nodes. A 
record from a strain meter, fixed to the deck plating 
of a large liner which was pitching in a gale, showed 
that the stress produced by the impact of a wave is 
followed by a damped harmoric pulsation. This 
results from the two-node vibration of the hull 
which was excited by the impact. The record yielded 
the natural frequency of this mode. The relation 
between the amplitude of vibration of the deck 
measured by a portable seismograph, and the speed 
of the engines was shown by a portion of a resonance 
curve which rose towards a maximum at the fre- 
quency found from the stress record. Another curve 
showed the amplitude of the deck at various points 
along the length of the ship. This curve located 
both the nodes and showed the form of the deflection. 
Records were exhibited of the vibration of a ship of 
more than 60,000 tons displacement, which was 
excited to resonance artificially in two and three-node 
motion, by a vibrating mechanism designed for the 
purpose and bolted to the deck. Records of the 
variation of torque in the propeller shaft of a ship 
pitching heavily, and photographs of a racing eight 
excited to two-node vibration were also shown. 

Professor Bone and Mr. Fraser showed some 
photographs of flame propagation in gaseous explo- 
sions. The photographs illustrated flames travelling 
horizontally through gaseous explosive mixtures, 


and were taken, by means of the Fraser high-speed 
photographic machine, on films attached to the peri- 
phery of a rotating drum in the camera and moving 
vertically at a suitable known and accurately con- 
trolled velocity. The graphs thus obtained are in 
each case compounded of the horizontal velocity of 
the flame and the vertical velocity of the film. 

The Parsons Optical Glass Company exhibited 
some large glass discs for astronomical telescopes. 
The exhibit included a 32in. diameter roughly polished 
hard crown lens suitable for use as the positive com- 
ponent of a 30in. aperture refractor, and thick plates 
of flint glass, cut from large blocks and polished on all 
six surfaces for examination prior to being moulded 
into discs intended for telescopic object glasses. 

The Department of Scientific and Industrial 
Research, Radio Research Station, Slough, showed 
an instantaneous visual direct-reading radiogonio- 
meter. This cathode-ray direction-finder gives a 
direct visible reading of the azimuth of a wireless 
transmitter relatively to the receiving station. The 
direction of arrival of the wave-train is read on a 
compass dial drawn on the sereen of a low-voltage 
cathode ray oscillograph, the indication being a line 
of fluorescence on the screen. The indication is 
instantaneous—thus, for example, the direction of 
arrival of a single atmospheric lasting for a thou- 
sandth of a second, or less, can be read with an 
accuracy within one degree. The directions of two 
or more transmitting stations working simultaneously 
on the same wave length can be determined. 

The Allen-Liversidge Company and Mr. Boys 
demonstrated some models of injection acetylene 
burners. The intensely hot blue flame given by these 
burners, which may be anything between a needle 
jet and a large brush obtained directly from the burner 
without the use of bellows or of oxygen, is available 
instantly for all such operations as glass blowing, 
brazing, soldering, hardening, or tempering of steel 
tools, and the flame is free from contamination by 
sulphur. In our presence a piece of platinum wire, 
having a melting point of about 1760 deg. Cent., 
was fused when its end was simply inserted in the 
flame of one of these burners. 

Dr. R. T. Gunther exhibited Foucault's apparatus 
for the measurement of the velocity of light. Although 
Foucault’s description of his classical method for 


| measuring the velocity of light appeared in Comptes 


Rendus for 1862, no complete specification or figure 
of his apparatus has been published, and very few 
living physicists have ever visualised its appearance 
or dimensions. The parts exhibited by Dr. Gunther 


which a beam of light was cone entrated by (2) a 
lens of long focus, upon (3) a rotating mirror of + 5in. 
diameter mounted on the spindle of a turbine made 
by Froment, and capable of being driven at 700 or 
| 800 revolutions per second by compressed air. By 
this rotating mirror the light was flashed to (4) the 


| fixed mirror, and was returned by it to (3) the rotat- 





ing mirror, which reflected it to (5) the oblique glass 
plate, and thence to (6) the eye-piece. The velocity 
deduced was 298,000 kiloms. per second. 

The National Physical Laboratory demonstrated 
methods of measuring thickness of films between 
surfaces in close—wringing—contact. The apparatus 
exhibited was that used by Rolt and Barrell in the 
experiments on wringing films described in the 
‘Proceedings ” of the Royal Society for 1927. In 
one method a film is formed between the flat surfaces 
of a steel and a glass plate, using a drop of liquid of 
known volume. By measuring the area of the surface 
occupied by the film, it is possible to obtain its average 
thickness. The second method employs the principle 
of interferometry to determine the difference between 
the length of a combination of steel gauges wrung 
together and the sum of their individual lengths. 
The results obtained from the two methods have been 
found to agree when the steel surfaces employed were 
finished by optical polishing. With this condition it 
was found that the film thickness was the same for 
liquids of widely different viscosities, and was closely 
equal to twice the radius of molecular attraction. 


The National Physical Laboratory also exhibited 
apparatus for demonstrating the flutter of model 


aeroplane wings. In still air and at low wind speeds 
the oscillations of aeroplane wings are stable; but 
oscillatory instability or “flutter ’’ can develop at 
high speeds. The critical speed at which this 
** flutter ” begins depends upon the mass distribution, 
the elastic constants, and the aerodynamic charac- 
teristics of the wing system. The influence of some 
of these factors on the stability was demonstrated by 
means of the equipment exhibited. 

Among other exhibits of interest which we noted 
were those illustrating the properties and structure 
of manganese of very high purity (National Physical 
Laboratory), the age-hardening of aluminium alloys 
(National Physical Laboratory), the visual examina- 
tion of oils while being “cracked ’’ under pressure 
(Anglo-Persian Oil Company), and the properties of 
ferrous alloys (Sir Robert Hadfield). 








Moror omnibus competition has rendered unnecessary 
some of the waiting-room accommodation at stations. In 
the North-Eastern area of the London and North-Eastern 
Railway the redundant rooms are being turned to other 
uses, with profit to the railway company, e.g., into shops 
and garages. At one station they have been converted 
into living quarters for the staff. 
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Bellfield Works, High Wycombe. 


WE recently had an opportunity of thoroughly 
examining the new Bellfield Works of Broom and , 
Wade, Ltd., at High Wycombe, and we give an 
account of what we saw in the following article. 
Before passing on to do so, however, a few words 
regarding the history of this enterprising firm may 
not be out of place. 

The leading staple industry of High Wycombe is, 
as is widely known, the manufacture of wooden goods, 
especially chairs. The original idea in founding the 
business of Broom and Wade was to establish a 
factory for the manufacture of wood-working machin- 
ery in order to supply, from a local source, the needs 
of the works in the neighbourhood. At a very early 
period the manufacture of air compressors was added 
to that of woodworking machines. A start was made 
some thirty years ago in a small works on a site which 
then appeared to be large enough for all extensions 
that were ever likely to be required. The air com- 
pressor section of the business grew so quickly and to 
such an extent that the manufacture of wood-work- 
ing machinery was eventually discontinued, and for 
many years past, and, until recently, the firm had 
been engaged solely in the production of air com- 
pressors of both the stationary and portable types. 
The shops were extended from time to time until, 
finally, the whole area of the site originally acquired 
was covéred with buildings, and no further enlarge- 
ment of the premises was possible. 

About the same time, the established manufactur- 
ing business—and works—of the Clement Stevens 
Pneumatic Engineering Company was bought, and 
Messrs. Broom and Wade began the manufacture of 
pneumatic tools. The existing designs were improved, 
designs were got out, and new lines added, 

finally, a full range of pneumatic tools 
designated by the name of “ Broomwade ”—was 
introduced. We believe that the only pneumatic 
tool which the company does not make is the “ Jack 
Hammer ”’ employed in mining operations. 

Extended manufacturing facilities at both of the 
works finally became essential, and in August of last 
year the two older factories were given up, and a 
move was made into the Bellfield Works, which we 
are about to describe, so that the two branches of the 
business are now housed in one building. 

On investigation, the firm found ready to hand on 
the outskirts of the town of High Wycombe, a factory 
building which was exactly suited to its requirements. 
The building had been erected during the war with 
the intention of using it for the construction of aero- 
planes. Its completion, so we understand, practically 
coincided with the signing of the Armistice, so that 
it was never used for the purpose for which it was 
originally intended ; indeed, we gather that it had 
never been occupied until Messrs. Broom and Wade 
took it over. With very little structural alteration, 
this building has been developed into a factory thet 
is well adapted for the type of business in which the 
firm is engaged. The Company must be regarded as 
fortunate in finding ready to hand a building of the 
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Railways. A branch from the siding is taken some 
170ft. or so inside the building, so that incoming 
trucks can be brought directly under the works cranes. 
Another branch is led the whole length of the outside 
of the building. It is used for the reception of raw 
materials, such as coke, pig iron, scrap, limestone, 
&c., and for the dispatch of finished machinery. 
Access to the works is also obtained by means of a 
roadway. A water supply is laid on to the works 
from the mains of the High Wycombe Corporation, 
and condensing water of good quality and in quantity 
ample for the company’s present needs, in average 
weather at all events, is procurable from a stream 
which runs alongside the site. 

A block plan of the building, showing the positions 


Company generates all the energy for the purpose. 
The main prime movers—see Fig. 3—are two Garrett 
two-cylinder, compound, superheater, combined 
engines and boilers. With the design of these engines 
our readers are familiar. They are of 180 and 160 
H.P. respectively, and their boilers are intended for 
a working pressure of 190 lb. per square inch, firing 
being by hand. The products of combustion are led 
in separate flues beneath the floor to the base of a 
riveted steel chimney—outside the building—a motor- 
driven induced draught fan being arranged in each 
flue. The engine seen to the left in Fig. 3 drives 
two direct-current generators. The first, which can 
be seen to the right of the fly-wheel, is coupled direct 
to the crank shaft. It is a 175-kilowatt machine, 
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of the various departments, is given in Fig. 2. The 
arrangements are such that raw materials enter at 
one end of the building and finished products are 
dispatched from the other end. The floors of the two 
bays are not at the same level, one of them being 4ft. 
higher than the other. The reason for this difference 
in level is not quite clear, but judging from the contour 
of the site, and remembering that during the war time 
it was of vital importance to erect factory buildings 
with the utmost possible speed, it seems probable 
that it is accounted for by the fact that, by having 
two levels, a considerable saving in excavation, and, 
hence, of time, was effected. Messrs. Broom and 
Wade would, doubtless, had they had the erecting 
of the buildings, have chosen to have the whole floor 
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FiG. 2—-PLAN OF THE WORKS 


type and size it required without having to face the 
trouble and expense of erecting it. 

The building, a view of which is given in Fig. 1, 
and which is an extraordinarily stoutly built brick 
structure, is 500ft. long. It is divided into two bays 

the East and the West bays, as we shall call them— 
the first 100ft. and the other 125ft. wide. It there- 
fore covers an area of 112,500 square feet, which is 
sufficient for the Company’s present scale of opera- 
tions. There is, however, enough room on the site 
for considerable extension as and when the demand 
for it arises, and one end of the building is only tem- 
porarily closed. The East bay is under one roof and 
the West bay under two roofs, which are considerably 
lower than the East bay roof. There is direct standard 
gauge siding connection with the joint main line of 
the London and North-Eastern and the Great Western 


at the same level, but they had to take things as 
they found them, and, strictly speaking, the differ- 
ence has proved to be of little or no detriment, for 
matters have been so contrived that one ‘class of 
manufacture is carried out in one bay and another 
in the other, so that there is but little need to transfer 
materials from one bay to another. Moreover, there 
are two power-worked hoists by which goods can be 
raised or lowered from one level to the other, should 
the necessity to do so arise. 

The raw materials arrive in the works at the south, 
or railway, end of the building. The coal for the 
main engines for operating the factory is discharged 
into bunkers immediately inside the building, and 
alongside the power plant, the position of which, in 
the West bay, is seen at the extreme left in Fig. 2. 
The works are run entirely by electricity, and the 
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made by the Electric Construction Company, and it 
is wound to operate at from 460 to 500 volts, its speed 
being 176} revolutions per minute. Driven by belt 
from the fly-wheel of the engine is also a direct-current 
generator by Newtons of Taunton, which is designed 
for an output of 30 kW at 210 volts. The engine 
on the right, which is furnished with a grooved fly- 
wheel, drives by ropes a 118-kW B.T.H. generator, 
wound for 440 volts at a speed of 470 r.p.m. Finally, 
there is a smaller machine—a Crompton—of 27 kW at 
210 volts, which is driven by a couple of ropes off 
the same fly-wheel. 

The condensing water for these engines is obtained, 
as has already been intimated, from a stream travers- 
ing the site. It is raised through the difference in 
level between the intake and the engine-room by 
means of an electrically operated Pulsometer pump. 
The water, after passing through the condenser, is 
led back to the stream at a point close to the intake. 
The exhaust steam from the engines, before being 
taken to the condenser, is employed, in cold weather, 
for heating the works by means of overhead pipes. 
Incidentally, it may be remarked that even during the 
recent spell of bitingly cold weather, the shops were 
kept quite reasonably warm. Before entering the 
condenser, the steam from the heating pipes is led 
through a Baker oil separator. The vacuum in the 
condenser is maintained at about l5in. to I6in. 
There is an arrangement by which, if necessary, the 
exhaust steam can be discharged into the atmosphere . 

In addition to the main generating plant, there are 
two smaller stand-by plants. One consists of a four- 
cylinder Thornycroft oil engine—R.N.A.S. type— 
which drives at 550 r.p.m. a 60-kW, 400-volt, shunt- 
wound generator, made by the Lancashire Dynamo 
and Motor Company, Ltd. The other is a 15-kW, 
240/220-volt, shunt-wound generator by Mawdsleys, 
Ltd., of Dursley, which is coupled direct to a two- 
cylinder Belliss and Morcom paraffin engine, running 
at 750 r.p.m. 

With this somewhat mixed collection of generat- 
ing plant, the Company has found that it can 
produce its electrical energy at a total cost of 
2}d. per unit, including allowances for fuel, water, 
&c., and for depreciation, interest on capital, and all 
other items. We are informed, however, that since 
our visits, the firm has made an arrangement with the 
Wycombe Borough Electric Light and Power Com- 
pany, Ltd., which is a branch of Edmundson’s Elec- 
tricity Corporation, Ltd., to take a supply of power 
during “‘ off-peak’ hours. This arrangement virtually 
means that it can take the whole of its energy from 
the Power Company during six months of the year, 
though, during the winter months, it cannot take 
any supply after specified hours in the evening, which 
vary from 4 to 6 p.m. The price being paid for the 
energy is slightly over 0-75d. per unit, without any 
kVA charges. In future, therefore, the firm intends, 
during the summer months when no heating is neces- 
sary, not to use its own engines at all, but in winter, 
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when exhaust steam is required for heating the shops, 
it will run the engines at such load as will furnish 
the quantity of exhaust steam sufficient for that 
heating and take the balance of its requirements from 
the Supply Company. 

At the South end of the East bay is the foundry, 
which is separated from the remainder of the building 
by a brick wall, 18ft. high. The railway siding runs 
from end to end of the shop—and, in fact, to beyond 
the brick wall, as may be seen from the plan—so that 
moulding sand and other materials can be delivered 
exactly where they are required. They are shot into 
bins arranged level with the coal bunkers, but at the 
other side of the railway line. The area covered by 
the foundry is some 12,500 square feet, and the depart- 
ment is well laid out and lit from the roof, and the 
West side wall above the level of the roofs of the 
West Bay. At the South end are three coke-fired 
core ovens, two measuring 17ft. by 9ft. and one 
measuring 8ft. by 5ft., the furnaces for which are 
housed in a basement, the extent of which is indicated 
by the dotted lines in the plan. These furnaces, we 
were informed, have been reconstructed in accordance 
with a special design got out by the firm, which has 
resulted in a saving of no less than 10 ewt. of coke 
per day. Two views of the foundry are given in 
Fig. 4. 

Down the whole length of the centre of the East 
Bay runs a row of stanchions, which carry two crane 
paths—and there are four overhead travelling cranes, 
a 7-ton and three 5-ton, which can run, two on one 
side and two on the other of this central path, and 
serve the entire length of the building, including the 
foundry. These cranes, which were all built by H. 
Morris, Ltd., are electrically operated. In addition 
to them are ten small hand-operated jib cranes 
attached to the stanchions supporting the crane 
paths. The foundry is furnished with sand-crushing 
and conditioning plant, and is equipped with air- 
operated machine moulders of various types. The 
sand-conditioning plant includes a combination of a 
bucket elevator feeding a revolving mixer—of much 
the same type as those used for mixing concrete 
the discharge from which is into a pug mill. There 
is also a “ Pneulec ’ sand mixer of the throwing type, 
which embodies a band with toothed projections, 
that is made to travel at high speed. The unmixed 
sand is shovelled on to this belt, and is shot through 
@ grid formed of a series of spring fingers, which arrest 
any rough material, but allow the sand to be projected 
in a stream through the air for some distance, so that 
it is efficiently aerated and mixed up. This type of 
machine was described in our issue of March 11th, 
1927. Practically all the fettling is done by pneu- 
matic tools, and we are informed that their use has 
been found to represent a very considerable pecuniary 
saving, as compared with other methods. 

The Company produces all its own iron castings 
up to 7 tons in weight. For melting the metal there 
are two cupolas, one of 7 tons and the other of 5 tons 
capacity, arranged just outside the building, in the 
position shown in the plan, Fig. 2. The cupolas are 
served by a hoist, which, on the occasions of our 
visits was being worked temporarily by a portable 


and will begin with the remainder of the East Bay, 
one end of which houses the foundry. This Bay is 
devoted to the manufacture of air compressors and 
vacuum pumps. Immediately adjoining the foundry 
is a department for rough stores, and, since the siding 


is taken into it, such parts as are not entirely produced | 


in the works can be brought in in railway wagons. 
As these stores are served—like the remainder of the 
Bay—by the overhead travelling cranes, it is quite 
easy to deal with anything which may be brought in 
by rail. 

Beyond the stores comes the machine shop, in 
which the various parts of the air compressors are 
machined. The tools, which comprise planing 
machines, drills, boring mills, ordinary and capstan 


that machines, which were built as long ago as from 
twenty-five to.thirty years, are still, so we are 
informed, working well, though they have had nothing 
done to them but the renewal of some of the piston 
rings. The claim is, in fact, made that even thirty 
years ago the firm had approached more nearly to 
the ideal than any other maker with machines on 
the market at that time, and that to-day its machines 
are the most commercially efficient that are being 
manufactured, they being for overall efficiencies at 
pressures up to 120 lb. per square inch second to no 
other compressor on the market, either single-stage or 
compound. It may here be explained that, in addi- 


tion to air compressors, the Company also makes 
vacuum pumps in sizes ranging from 5 to 


1325 cubic 
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lathes, &c., are driven by belt from overhead shafting 
carried in Hyatt roller bearings fixed to the stanchions 
which support the central crane path. The shafting 
is motor-driven from motors, each carried on a 
bracket fixed to one of the stanchions, the whole con- 
stituting a very neat arrangement. We were struck 
with the excellence of the work that was being carried 
out in this department and by the ingenuity of some 
of the jigs which had been specially designed for the 
particular class of work being carried out. As can 
be readily understood, air compressors, particularly 
those which are intended to compress air in one 
stage up to 120 lb. or so per square inch, require 
first-class workmanship in their construction, and 
some first-class workmanship is indeed put into the 


feet per minute displacement. These pumps aro 
similar in design to the firm’s standard totally- 
enclosed air compressors, saving that the valves are 
of different construction and lighter. They are, it is 
stated, capable of creating a vacuum within 2in. of 
the barometer. 

We have not the space to go in detail into the pro- 
cesses of machining of the various component parts 
of these compressors and pumps, and must pass on 
to say that when machining is completed the different 
parts are delivered into the next department, where, 
after being thoroughly inspected and gauged, they are 
racks in the 


stacked in specially apportioned 
“Finished Stores,” which adjoin the inspection 
department. At one end of these stores is a tool 








pneumatic winch actuated by a rotary type of air 
motor of the firm’s manufacture, the air for which is 
produced. by a motor-driven compressor, housed in 
the basement containing the furnaces for the core 
ovens, as mentioned above. This compressor also 
serves other portions of the works. In this basement 
room, too, are two motor-driven blowers for the 
cupolas. The raw materials for the cupolas—pig 
iron, scrap, coke and limestone—are brought on to 
the site in railway wagons, and are stored in heaps 
alongside the siding referred to above, being taken 
as required, to the foot of the hoist below the cupola 
platform in small hand trolleys, which run on the 
railway lines. 

Having now dealt with the power plant and the 
foundry, we can proceed to discuss the factory proper, 
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machining of the cylinders, valves, &c., of these 
Broom and Wade compressors. 

The Company, it may be said, has always advocated 
the use of single-stage compression for pressures up 
to, say, 120 lb. per square inch. When it began to 
make air compressors thirty years ago, it was generally 
considered that single-stage machines were only 
satisfactory for pressures up to about 60 lb., or at 
the very highest 70 lb., per square inch. Realising, 
however, that there was a great demand for machines 
capable of operating satisfactorily at pressures up to 
120 lb. per square inch, which were without the com- 
plications inseparable from two-stage compression, 


it laid itself out to produce a machine that would | 


operate efficiently up to that pressure. How well it 
succeeded in that aim may be judged from the fact 


store where the necessary tools for the machines in 
the machine shop are kept. 

Further along this East Bay, beyond the “ Finished 
Stores,”’ is the erecting shop, where air compressors 
of all types are erected, and—in the case of those 
which form parts of self-contained compressor units— 
where the machines which will operate them—electric 
motors, steam engines, or internal combustion engines 
—are fitted to them. Working in this shop, we noticed 
a handy little 5 ewt. runabout crane, made by Morris, 
which was evidently affording most useful service. 

From the erecting shop the completed machines 
have to be taken but a short way to the testing 
department, where they undergo thorough testing. 
This department is fully equipped for testing all 
classes of machines that are built, and with all the 
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necessary apparatus, instruments, &c., for tests of 
all sorts and kinds. For those machines that are 
motor driven, there are the necessary mains run from 
the works power plant at any desired voltage. The 
internal combustion plants are worked with their 
own engines, and so are the steam plants. For them, 
however, it was necessary to provide a supply of 
steam, and for that purpose a portable boiler is 
installed in an annexe to the main building in the 
position seen in the plan, Fig. 2. This boiler, which 
can furnish steam for engines up to 60 horse-power, 
is built for a maximum steam pressure of 120 Ib. per 
square inch. 

Having satisfactorily passed their tests, the 
machines are taken on to the far north end of the 
Bay where they are either warehoused or packed for 
dispatch. For dealing with outgoing goods, there 
is an overhead runway, on which is a hand-operated 
power hoist, arranged over the middle of a pair of 
sliding doors. This runway is prolonged on trestles 
outside the building, so as to project over two weigh- 
bridges, one for dealing with goods that are to be rail- 
borne, and the other for goods that are to be sent 
away by road. The whole arrangement is clearly 
shown in the plan. 

In addition to the machine tools of which mention 
has already been made, there is a row of tools belt- 
driven from shafting arranged along the east wall 
from just northward of the foundry. This shafting is 
motor-driven from a machine carried on a bracket 
attached to the wall. These tools, which are for the 
most part engaged in special work, comprise small 
boring mills, lathes, a drill, a grinding machine, &c. 
Here, too, are some small oil-fired case-hardening 
furnaces and a machine for bending copper pipes. 

We now return to the south—or power plant—end 
of the West Bay. The power plant does not occupy 
quite half of the entire 125ft. width of the Bay. 
The remainder of the width is devoted to a mill- 
wright’s shop, and, in addition, contains miscel- 
laneous stores. Next, come first of all a pattern store 
and then a pattern shop, neither of which call for 
particular mention. Beyond them, again, there is an 
area which is at present used for storage space, but 
a large portion of which is, we understand, shortly 
to be given up for the extension of the tool-room and 
pneumatic tool department which come successively 
beyond it. In the tool-room are made and kept in 
good condition all the tools used in the works—with 
the exception of milling cutters, and they are 
sharpened and kept in repair—as well as the majority 
of the many jigs that are employed. The machine 
tools used are, naturally, of the light type, and the 
shafting to drive them is, consequently, not so heavy 
as in the East Bays. It is motor-driven, and is 
carried on a series of light stanchions arranged trans- 
versely across the bay. A portion of this depart- 
ment is set aside for a well-arranged tool store. 

Small tools, only, are also required for the manu- 
facture of pneumatic tools, which is carried out in 
the next department, and they, too, are driven from 
light shafting arranged transversely. Many of the 
jigs and devices used in the manufacture of these 
tools are most ingenious, and the quality of the work 
carried out is, of necessity, of a high class. Although 
as many of the operations as possible are carried out 
mechanically, there are many which can only be 
effected by hand, and, consequently, some expert 
fitting is called for. To describe the various tools 
which are produced in this department would call 
for far more space than we can afford, and it must 
suffice to say that those we saw being made were 
excellent examples of expert craftsmanship. Arranged 
at one end of this department are three smiths’ 
hearths, with motor-driven blowers, and a range of 
oil furnaces for case-hardening. 

The next department is set aside for the manu- 
facture of bearing brasses on the Chadwick system. 
This system, which is patented, was developed in the 
United States some eight years ago or so, and Messrs. 
Broom and Wade’s original interest in it was for the 
manufacture of bearings for their own compressors. 
As, however, the plant which it was necessary to 
lay down for making them is capable of turning out 
many more bearings than they themselves require— 
we gather that as many as 8000 bearings can be made 
in a week—opportunity was taken to supply them to 
the special requirements of other machine builders. 
We are informed that the firm now makes bearings 
for numbers of engine manufacturers in this country, 
including Armstrong-Siddeley Motors, Ltd., W. H. 
Dorman and Co., Ltd., R. A. Lister and Co., Ltd., 
and the Arrol-Johnston, and Aster Engineering Com- 
pany, Ltd. 

As the various processes are of considerable interest, 
we give a brief outline of them below. It may be 
explained, at the outset, that the bearings are made, 
inside and outside, to limits of 0-00025in. accuracy, 
and it is claimed for them, among other things, (a) 
that the fit contact between the bearings and the 
connecting-rod or crank shaft to which they are 
applied, attains a degree of perfection never 
approached before, while the heat radiation from the 
bearings is greater than from those of any other type ; 
(6) that the human element in fitting can be entirely 
eliminated, and that it is possible for one man to 
assemble bearings in 200 engines in one day; and 
(c) that perfect interchangeability is obtained. 

The various operations are as follows : 


(1) The inside diameter is bored out. 





The cast- 








ings, which are gun-metal tubes, are all made 
from two or four half-bearings, according to their 
size, and the tubes are bored out sufficiently to 
take a white metal lining. 

(2) The outside of the casting is then machined 
completely with a turning allowance for further 
operations. 

(3) The machined casting is then immersed in a 
bath of tin—-kept molten at a temperature of 
600 deg. Fah.—for a sufficient length of time for the 
whole to have reached the temperature of the bath. 

(4) The heated casting, which has become 
tinned during this process, is then quickly trans- 
ferred to, and made secure in a jig mould or casting 
head in a centrifugal machine. This machine has 
four similar heads arranged one on each of four 
arms radiating at right angles to one another from 
a central nave. The arrangements are such, that, 
while one head is stationary, the remaining three 
heads are spun rapidly so that the white metal 
which is poured by ladle into the interior of the 
heated casting, is brought intimately into contact 
with the tinned interior surface, so that, on cooling 
and solidifying, it adheres closely to it. When 
pouring is completed, the frame carrying the heads 
is revolved through a right angle, so that another 
head is brought into position to receive another 
tinned casting. By ine time each head has been 
moved, in four stages, through four right angles, 
and has been brought back again to the position 
from which it started, the white metal has set and 
the lined casting can be removed from the mould. 

(5) The white metal is bored out to broaching 
size. 

(6) The bore is broached under a power press 
with a short push broach, the operation giving the 
interior a beautifully smooth burnished surface 
of exactly correct diameter. 

(7) The outside of the casting is then turned to 
the desired diameter, leaving only a very small 
margin for finish grinding. 

(8) The turned bearing is then loaded in a power 
press on a hardened steel arbor, with very large 
centres, and the outside of the body is ground, with 
the aid of a Pratt grinding gauge, to an accuracy 
of 0-00025in. wall thickness. 

(9) The flanges are then turned and under-cut. 
(10) The ends of the bore are then chamfered. 
(11) After which, the interior oil groove is cut. 
(12) The bearing is then mounted and clamped 

in position on a solid arbor in a Whitney hand mill, 
and is split by means of a thin milling cutter, the 
tool being raised and lowered to make the cut at 
opposite diameters. 

(13) Each half bearing is then bent round to a 
slightly smaller diameter in a special double press, 
acting on both sides. This operation brings them 
to more than a full half bearing with a machining 
allowance for further operations. 

(14) The next operation is known as swedging, 
and is the keystone operation. The half bearing 
is held vertically between a hardened steel core and 
a die and compressed under a power press, which 
brings it to a perfect radius, and ensures that it 
will be an exact fit in the crank case or connecting- 
rod for which it is intended. 

(15) In the next operation—known as centre 
line broaching—the joint faces are made accurately 
square with the centre line, and the half bearing 
made accurate in gauge to an accuracy of 0-00025in. 


Final operations are drilling and mud grooving, 
which vary in accordance with the particular require- 
ments of the customers for whom the bearings are 
being made. In all the operations, pneumatic equip- 
ment is used for both chucks and expanding arbors, 
and without it, we are assured, the production 
times which are obtained could not possibly be 
achieved. On completion, all the bearings, before 
being put into store or despatched, are subjected to a 
very rigid inspection, and any minor adjustment that 
may be required—and in watching this examination 
we saw that any departure from absolute accuracy 
that there is, is extremely minute—is adjusted by 
light lapping. 

Beyond this bearing department is a roomy shop 
in which the erection of the portable compressors, 
for which the firm has won a widespread reputation, 
is carried out. Offices for the Works Manager and 
Time Keeping, &c., are arranged between the two 
bays. The Main Offices of the Company, by the way, 
are in a separate building close to the workshops. 

Finally, mention may be made of a well-appointed 
canteen, which is partitioned off from the rest of the 
building at the far end of the portable compressor 
erecting shop. 

A word may be added regarding the lighting of the 
works, which is excellent. The whole of the East 
Bay, which is under one lofty single-span roof, is 
lighted partly from glazing in the roof and partly 
from glazing in the portion of the West wall which 
comes above the level of the roof of the West Bay, 
as mentioned in the case of the foundry. The West 
Bay is well lighted from the roof, which is of 
the two-span saw-toothed type, and which—as has 
been said, and can indeed be seen in the view of 
the works, Fig. 1—is considerably lower than the 
roof covering the East Bay. At night time illumina- 
tion is obtained from incandescent electric lamps— 
300 candle-power in the West Bay and 500 candle- 
power in the loftier East Bay—arranged at about 





25ft. centres each way and furnished with reflectors. 
Many of the machine tools, also, are furnished with 
lamps of their own. 

A series of further views in the works is given on 
page 546. 








The Lentz Standard Marine 
Engine.* 


By Mr. W. J. MULLER. 

In 1924 the board of directors of the Koninklyke Paket- 
vaart Maatschappy, of Amsterdam, decided to enlarge 
their fleet plying in the Dutch East-Indian Archipelago 
with a large number of vessels of different size and speed. 
It was obvious that, on doing so, there would be an advan- 
tage in dividing the vessels into certain classes of uniform 
ships and therefore to standardise the ships and the machi- 
nery equipment as far as possible. Besides a number of 
other ships with different types of engines, twenty-three 
steamships, one twin-screw passenger steamer included, 
with twenty-four steam engines in all, were to be built, 
according to the programme of 1924, in the course of five 
years. 

In the beginning of 1924 we had an opportunity person- 
ally to make a trip in the steamer “ Bilbao ’’ of the Olden- 
burg-Portuguese Shipping Company, of Hamburg, which 
vessel must be regarded as being the first ship equipped 
with a Lentz standard marine engine. As a result of this 
trip, the performances of the main engine, and the good 
results as regards coal consumption and costs for upkeep 
and repairs, we closely considered the application of the 
Lentz standard marine engine on a number of K.P.M. 
vessels. 

It was decided in 1924 that five ships, to be followed 
later on by eighteen ships, were to be installed with Lentz 
standard marine engines. For this purpose the K.P.M. 
bought the patent rights for the application of this type 
of engine on the company’s own ships from Messrs. W. 
Salge and Co., Berlin, owners, of the Lentz patent rights 
as far as the Lentz standard marine engine is concerned, 
in order to be free to have the engines built by any engine 
maker in Holland The actual engines were built by 
Stork Bros., of Hengelo, and Werkspoor, of Amsterdam. 


GENERAL DESIGN 


The Lentz standard marine engine has been made in 
six stan‘ard sizes, ranging from 400 I.H.P. to 3700 I.H.P. 
Assuming a boiler pressure of 206-2 lb. per square inch 
and a steam temperature of 617 deg. Fah. with a 90 to 
92 per cent. vacuum, the estimated steam consumption 
works out at from 9-26 to 9-74 lb. per LH.P. hour for 
the smallest size of engine, and 9-02 to 9-48 for the largest 
size, the admission of steam in the H.P. cylinder being 
from 30 to 40 per cent. The ratio of the H.P. and L.P. 
cylinder volumes is about 4:6, and the total expansion 
of the steam in both the cylinders varies from 15-3 to 11 
neglecting the clearance volumes. The Lentz standard 
marine engine consists of two entirely separated halves, 
each forming a complete and self-contained two-cylinder 
two-crank compound steam engine, which halves are inter- 
connected only by the crank shaft. The two H.P. 
cylinders are placed in the centre, one L.P. cylinder is 
placed forward and one aft. The steam after having 
the main stop valve is divided into four flows, two for the 
forward engine-half (one for top-side and one for bottom- 
side of the cylinders) and two in a similar way for the aft 
engine-half. The steam passages are formed by ducts, 
which are placed so that the steam always passes in the 
same direction. 

For steam distribution there are altogether twelve inde- 
pendent valves, i.e., three for the top-side and three for the 
bottom-side, for each engine-half : the H.P. inlet valves A ; 
the H.P. exhaust ; also L.P. inlet valves B ; the L.P. exhaust 
valves C. These valves are placed in one line and are 
operated by a separate cam shaft for each engine-half—see 
drawing Fig. 1. The valves A and B are of the same size 
for reasons of standardisation ; but, as will be shown later, 
this has been a mistake. There is no receiver, and valve 
B acts merely as an overflow valve from the H.P. cylinder 
into the L.P. cylinder, which is possible as the two cranks 
beionging to the same engine-half are placed at 180 degs., 
so that the exhaust of the H.P. cylinder, top-side, may 
coincide with the admission of steam to the L.P. cylinder, 
top-side, and similarly for the bottom-side. 

The cranks of each engine-half are placed opposite each 
other, whereas the cranks of one engine-half are placed 
at right angles with regard to the other engine-half, so as 
to afford regular working and certainty of manceuvring, 
but as a consequence the system is not balanced, either 
statically or dynamically. It is, however, possible to 
fit counterweights to the crank webs, which has been done 
in the largest size only. 

Drawing Fig. 2 shows a section of the H.P. cylinder 
with valve chests and valves, and also the position of the 
cam shaft and cams. The Valves are placed in valve cages, 
fitted in the casting with two seats and kept to its place 
by the valve chest covers and by bolts, to ensure perfect 
tightening. They are of the balanced double-beat type 
and are held down to the seatings by means of separate 
spindles provided with springs. The valve spindles are 
actuated by separate tappets with rollers, also called com- 
pensators, and by this arrangement correct alignment 
of the valve mechanism is ensured. The compensators 
also serve to eliminate faults in the adjusting of the valve 
gear, caused by the rise of temperature of the engine when 
running. 

The link motion is of the Klug type and has much resem- 
blance to the Hackworth link motion. An advantage of 
this gear, which is worked easily by hand, even for the 
biggest size of engine yet made, is that it is not necessary to 
shut off the steam when manceuvring from full speed ahead 
to full speed astern, and recent trials with a 1600 I.H.P. 
engine running at 100 r.p.m. and giving the ship a speed of 
about 10 knots, have proved that it is possible under such 
circumstances to reverse the engine actually from full 
speed ahead to full speed astern in about six seconds. 

I should like to refer briefly to the piston-rod stuffing- 


* Institute of Marine Engineers. Abridged. 
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boxes, the H.P. p'ston rings and the system of cylinder 
lubrication, three details which deserve special attention 
when superheated steam is used. As a matter of fact, 
the only important trouble experienced with the first 
Lentz standard engines on board K.P.M. ships has been 
the rapid wear of piston rings, causing leakage of steam 
and therefore also a high steam consumption. The type of 
rings originally fitted in the first ships were ordinary Rams- 
bottom piston rings of the well known “ limited pressure 
type, which never gave any trouble when fitted in recipro- 
cating engines using saturated steam. The rapid wear 
of these rings in the first two or three Lentz engines induced 
us to try other types of rings of the oil engine and Davy- 
Robertson patterns which have given satisfaction. In 
the L.P. cylinders, Ramsbottom and Lockwood and 
Carlisle piston rings hc ve been tried, both with satisfactory 
results 

The stuffing-boxes shown in Fig. 2 are of the multiple 
ring type, each ring being divided into four parts. In 
the first engines, rings made of nickel-bronze have been 
employed, but these have been replaced in the later engines 
by close-grained cast iron rings of the Kreisinger type, 
with tangential cuts, allowing all the four parts to remain 
tightly fitted to the piston-rod, even when wear has 
occurred. 

As regards the lubrication of the cylinders, two systems 
have been tried, and at this moment it cannot be said 
which of the two is superior. The first one tried is the 
ordinary system with an atomiser in the live steam line 
to the cylinders. It would also seem more sensible to 
lubricate a surface rather tham a volume! The other 
system of lubrication, by means of small holes in the 
eylinder wall through which the oil is brought into the 
cylinder, has also been borrowed from the Diesel engine, 
and a number of Lentz engines of the K.P.M. have been 
fitted with this system of lubrication, the H.P. cylinders 
being lubricated at three points at half-stroke, and, in 
a similar way, the L.P. cylinders at four points. We have 
reasons to believe that with the latter system less oil is 
required for proper lubrication than with the atomiser 
system, and we have found that from 1-1 Ib.—1-7 Ib. per 
1000 1.H.P. is sufficient when using the last mentioned 
system, whereas with atomisers 1-7 Ib.—2-2 Ib. is required. 


OPERATING CONDITIONS AND STEAM CONSUMPTIONS. 


The steam consumption, which has been measured on 
several occasions in engines of different sizes, we have found 
never to be under 11] Ib. per I.H.P. per hour for the main 
engine only, without any auxiliaries, which is certainly 
not a striking result, but it must be regarded in the light 
of the operating circumstances. In this connection the 
boilers on board all the Lentz engined K.P.M. ships 
are of the Babcock and Wilcox water-tube type which, 
in combination with the Underfeed mechanical stoker, 
has never given any serious trouble. In fact, they have 
proved to be very satisfactory on board the K.P.M.’s ships. 
The only important drawback of this type of boiler is its 
sensitiveness to lubricating oil from the cylinders, which 
it is practically impossible, without very special apparatus, 
to extract from the feed-water before this is pumped to the 
boilers. 

For this reason it is of great importance to lubricate as 
little as possible, but a certain quantity of oil is always 
necessary with superheated steam, and therefore it is a 
necessity to extract the oil contained by the steam or the 
feed-water as far as possible. The first engines have been 
fitted for this purpose with oil separators placed in the 
exhaust steam pipes between the L.P. cylinders and the 
condensers. With these separators, which work on the 
centrifugal principle, it has been possible to get the greater 
part of the oil separated from the steam, before entering 
the condenser, the only drawback being the increase of 
the resistance in the exhaust steam line, as this, of course, 
affects the steam consumption. 

For the latest engines we have, therefore, abandoned 
this system and have now applied an improved oil separator 
in the feed line, which has also given satisfactory results. 
As regards the amount of oil contained in the feed-water, 
we have found it possible to reduce the quantity of oil 


carried over with the feed from 20 milligrams per kg. of 
feed-water (0-002 per cent.) to 5 milligrams per kg. (0-0005 
per cent.). Although it has been found possible to extract 
all the free oil contained in the feed-water, this is not so 
easy with the oil suspended in the liquid as an emulsion. 

In comparing the figure of 11 lb. of steam consumption 
per I.H.P. with figures obtained with other engines, that 
the K.P.M.’s ships trade in tropical waters at a tempera- 
ture of 30 deg. Cent. or 86 deg. Fah., and for this reason 
the steam consumption must be higher than it would be 
with a higher vacuum in the condenser. We have also 
had the opportunity to measure the shaft horse-p6wer 
for various speeds on a number of ships by means of a 
torsionmeter, and as a result have found that the maximum 
mechanical efficiency of the forced-lubricated Lentz stan- 
dard marine engine is about 90-91 per cent. It must be 
added, however, that the engines which we have measured 
do not drive any air, sanitary or feed pumps, only a bilge 
pump and a small lubricating oil pump, while in all cases 
a Michell thrust-block had been installed. 

Records taken from the company’s steamers now in 
operation in the East Indian trade—particulars of which 
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are given in the paper—show steam consumptions for all 
purposes of 14-67 lb. for the smaller sizes of engine to 
13-69 Ib. per I.H.P. hour for the largest sizes. The con- 
sumption for the main engine also works out at 11-03 Ib. 
The actual steam consumption, as we have found it, 
is higher than the consumption expected by the designers, 
Messrs. Salge and Co. Even when the resistance in the 
L.P. exhaust has been improved, we do not expect to find 
a better steam consumption than 10-8 Ib. per I.H.P. for 
engines of the original design. We believe that this result 
ean be improved by enlarging the size of the overflow 
valve and thereby diminishing the resistance in the 
steam passage between H.P. and L.P. cylinders, the draw- 
back being, however, if doing so, that the clearance volume 
of the L.P. cylinder which is already on the high side, 
might be increased. Also the resistance in the L.P. exhaust 
valve might perhaps be decreased, as the velocity of the 
steam appears to be rather high, as in the H.P. exhaust 
valve. Also the maximum temperature of the steam on 
board K.P.M. vessels, 572 deg. Fah., is lower than the 
temperature of 617 deg. Fah. prescribed by Messrs. Salge 
and Co. for the best attainable steam consumption, which, 
of course, should be taken into consideration when making 
a comparison. When comparing these figures with records 
taken from other superheated steam engines, the mecha- 





nical efficiency should also be considered, and although we 
have not yet been able to investigate the ordinary slide 
valve engine, we do not expect it to have a higher mecha- 
nical efficiency than 87 or 88 per cent. under similar circum - 
stances to those obtaining with the Lentz engine. 

As regards the working of the engines, we are able to 
say that all the twenty-four engines which we have put 
in service since 1926, when the first K.P.M. ships fitted with 
Lentz standard marine engines went to the East Indies, 
have not given any particular trouble up to the present 
time. On the contrary, we feel obliged to say that the 
valves and valve gear have always worked very satis- 
factorily ; in fact, we know of only two cases in which the 
poppet valves have been involved. Only once a break 
down of an L.P. exhaust valve has been reported, but this 
was not a serious case, and after a spare valve had been 
fitted the ship continued its voyage. The second time, 
during an overhaul of the engine, a crack was found 
in one of the valves. In our opinion, both failures must 
have been due to faults of material. Generally speaking, 
we may say that the Lentz standard marine engine has 
proved to be perfectly reliable, also in heavy weather 
conditions with racing engines, which we have experienced 
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more than once. Furthermore, the costs for upkeep and 
ordinary repairs have always been very low. 

The Lentz standard marine engine has certainly proved 
to be a very good engine from a practical point of view, 
but it is questionable whether the steam consumption 
can be considerably improved without increasing the 
steam temperatures as well. Also I do not think that 
many large Lentz engines will be made, as the engine cer 
tainly cannot compete with a modern geared turbine instal- 
lation of 3000 S.H.P. or more in the matter of steam con- 
sumption. Anyhow it will be interesting to watch the 
efforts of the designers of the Lentz marine engine and of 
those of the ordinary slide valve engine and of the uniflow 
marine engine, which latter type has also been tried now 
on board ship, to see which of the three will in the long run 
succeed. 








The Heterogeneity of Steel Ingots.* 


THE work of the Committee on the Heterogeneity of 
Steel Ingots is continuing without intermission, and this, 
its third, report is now presented to the Institute. 

The first reportt was exploratory in character, and dealt 
‘vith the nature and manner of the heterogeneity disclosed 
in the examination of sixteen carbon steel ingots of the 
solid type, the weights ranging from 14} cwt. to 172 tons. 
A general discussion of the data was presented, and tenta- 
tive explanations of the phenomena observed were 
recorded. 

The second report{ contained the results of the examina- 
tion of seven alloy steel ingots of weights ranging from 
15 ewt. to 119 tons, and of nine carbon steel ingots of 
types differing from those dealt with in the earlier report. 
The subject of the design of ingot moulds was also con- 
sidered, and a tentative analysis of the considerations 
governing mould design was put forward. 

Several extremely interesting further investigations 
undertaken by the Committee are in hand, and the results 
will be given in subsequent reports. This, the third report 
of the Committee, however, is different in charatter from 
the preceding ones. Whereas the earlier reports were 
records of the collective work of the members of the Com- 
mittee and statements of collective views, the present 
report consists of sections devoted to researches into 
fundamental matters. As recorded in the previous 
reports, the Committee was able, through the financial 
resources of the Iron and Steel Institute, to invite com- 
petent investigators to work upon some of the questions 


* Tron and Steel Institute. May, 1929. Introduction only 
+ Journal of the Iron and Steel Institute, 1926, No. I., page 39. 
t Ibid., 1928, No. I., page 401. 
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requiring elucidation. Some of the work undertaken in 
this way has reached a stage at which it may suitably be 
reported to the Institute. The investigators are solely 
responsible for the accounts of their work, which form the 
following sections of the present report, and for the deduc- 
tions they have drawn. The Committee hopes subse- 
quently to make use of the data which are thus being 
gradually accumulated, interpreting the experimental 
results as its discussions may determine, but considers it 
important in the first place to put forward the individual 
reports and views of the investigators themselves. 

This present report consists of :— 

Section I._-Introduction. 

Section II.—** The Liquidus and Solidus Ranges of Some 
Commercial Steels,” by J. H. Andrew, D.Sc., and David 
Binnie, B.Sc., Ph.D., A.R.T.C. 

Section III.—** The Solubility of Iron and Manganese 
Sulphides in Steel,” by J. H. Andrew, D.Sc., and David 
Binnie, B.Sc., Ph.D., A.R.T.C. 

Section IV .—‘* Interim Report on the Density of Molten 
Steel,”’ by C. H. Desch, F.R.S., and B. S. Smith, M. Met. 

Section V.—" The Effect of Latent Heat on the Solidi- 
fication of Steel Ingots,”’ by N. M. H. Lightfoot, M.A. 

In Section II. will be found the report by Professor 
Andrew and Dr. Binnie on the liquidus and solidus ranges 
of some commercial steels. These steels, covering a wide 
range of carbon and alloy steels, were supplied by members 
of the Committee, together with the analyses. The 
analyses were then very carefully checked under Dr. 
Moore’s supervision at the Research Department, Wool- 
wich. It will be seen that the selection of steels was such 
that the data had immediate application to the problems 
under consideration by the Committee. The number of 
steels is being extended still further, and it is hoped that 
this investigation will finally cover most of the industrial 
steels. The object of the authors was to determine the 
temperatures at which freezing commenced and finished 
in steels of these various compositions. As pointed out 
in the earlier reports, knowledge of the range of tempera- 
ture over which the freezing takes place is of fundamental 
importance, not only as regards the light which it throws 
upon the production of heterogeneity and the provision 
of optimum casting temperatures, but also because of its 
value in assisting in determining the upper limit of tem- 
peratures which may be attained in reheating steel for 
hot work, since such data enable limiting values for work- 
ing temperatures to be set well below those at which partial 
fusion of the steel takes place. Professor Andrew and 
Dr. Binnie have approached the subject experimentally, 
in a manner which is technically satisfactory from the 
point of view of the use of thermal data for the purpose 
in mind. The temperature of the commencement of 
freezing of each steel studied is clearly indicated, whilst the 
authors also claim to mark out the whole range of tem- 
perature during which the differential freezing effect takes 
place. Their experimental methods are described, and 
the authors make interesting deductions concerning the 
effect of composition, and also concerning the application 
of the data they have obtained to the problem of ingot 
manufacture. 

In Section III. will be found an interesting treatment of 
the problem of the solubility of iron and manganese 
sulphides in steel, also by Professor Andrew and Dr. Binnie. 
This subject the Committee realises to be an extremely 
difficult one for experimental treatment. The report of 
the work will, no doubt, be read with much interest by 
those who are studying this subject. The method of attack 
consisted of melting pure iron with sulphur, manganese 
being added as manganese metal when required. The 
alloys produced were studied by the thermal method and 
also by the microscope. It is realised both by the investi- 
gators and by the Committee that the work is necessarily 
more or less of a qualitative type, but it is undoubtedly a 
valuable contribution to this subject. 

Section IV. is a report by Professor Desch and Mr. Smith 
upon the interesting problem which they undertook to 
deal with—namely, the changes in density occurring in 
steel in the neighbourhood of the freezing point. It will 
be clear from a survey of this section that the authors are 
dealing with a problem of great experimental difficulty. 
The Committee feels that an account of their apparatus 
and methods will be of value to investigators in this field. 
The data so far obtained should only be looked upon as 
preliminary values, since the work is being carried forward 
with a view to improving the refinement of the experi- 
mental methods. The Committee regards the final deter- 
mination of the density of steels in this range of tempera- 
ture as being of the most fundamental importance when 
considering the mechanism of freezing. 

In Section V. the Committee presents a study by Mr. 
Lightfoot, in which, by mathematical treatment, he has 
endeavoured to give some indication of the effect of latent 
heat on the solidification of steel ingots. The subject of 
freezing has been treated by previous theoretical investi- 
gators, but the effect of latent heat has not hitherto been 
treated on precisely the same lines. It will be seen from a 
study of Mr. Lightfoot’s contribution that three hypo- 
thetical cases have been considered, which help one, in 
the first place, to visualise the progress of the rate of 
freezing at the outer wall, and, secondly, to obtain an 
idea of the conditions that apply towards the latter stages 
of freezing at the centre of the ingot. 

Whilst mention is being made of this last section the 
Committee would like to take the opportunity of emphasis- 
ing the importance of mathematical analysis in regard to 
the study of ingot production. There are so many aspects 
of the matter which will remain extremely difficult to deal 
with experimentally, but on which much light can be 





thrown upon them in this manner. For instance, a study 
might be made of the separation of the ingot from the | 
wall of the mould, since this is clearly a function of the | 
strength of the initial freezing shell to resist the internal | 
pressure. An endeavour might be made to approach this 
subject from the angle of the mechanical and physical 
properties of the shell and the actual stress imposed by the 
liquid metal at the critical moment. The effect of the 
separation of the ingot from the wall of the mould has 
previously been postulated by the Committee as a point 
deserving serious consideration, and, incidentally, it will 
be clear that the effect of separation, occurring 
along the length of the ingot at different times, probably 
has its effect upon the manner of freezing. The Committee 
has in mind numerous other cases of a similar nature which 





it is proposed to investigate by this method of attack. 


A New Vertical Boiler. 


WE have received from the Constructional Engineering 
Company, Ltd., of Charles Henry-street, Birmingham, 
a few particulars and the drawing which we reproduce 
below, of a new type of vertical fire-tube boiler it has 
just put on the market. 

The construction of the boiler is so obvious in the draw- 
ing that it needs hardly any description. It will be noticed 
that, depending from the crown of the fire-box, there is 
a central water drum, which communicates with the water 
space outside the fire-box by means of a series of short 
horizontal large-diameter tubes. Some of the smoke 
tubes extend from the bottom of this drum, while the 
remainder start at the top of the fire-box itself. The 
result is that the amount of heating surface contained 
within the outer shell is considerably greater than that 
of the orthodox vertical boiler, although the combustion 
space may be somewhat restricted. 

Some tests have been carried out with one of these boilers, 
fired with oil fuel, to show its quick steam-raising capacity 
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and normal output. According to these tests, which were 
made on an unlagged boiler standing in the open air a 
steam pressure of 80 lb. per square inch could be raised 
from cold water within about 25 minutes, and the boiler 
was then working with an output of 1130 lb. of steam per 
hour with a consumption of 11 Ib. of oil per hour. The 
maximum evaporation obtained was 1330 lb. per hour, 
and the makers claim that if the boiler was lagged, under 
cover, and easily fired, an evaporation of 1200 lb. per hour 
could be easily obtained. The leading dimensions of the 
boiler in question are shown on the drawing. 








Coke Oven Gas Distribution. 





THE distribution of coke oven gas at high-pressure and 
over long distances appears to give so much hope of ulti- 
mate success in Germany that the system is extending to 
the Saar and the north of France. Of late years the 
number of ovens has increased so considerably that some- 
thing must be done with the surplus production of gas. 
It is estimated that the German coke ovens are producing 
yearly about 9000 million cubic metres of gas, and that 
this quantity is capable of reaching 14,000 million cubic 
metres. In the Saar 150 ovens have been constructed 
within the past three years, and the surplus gas produc- 
tion, above what is employed for the heating of ovens and 
for internal-combustion engines and other purposes in 
the metallurgical centres, is 80 million cubic metres, which 
may be increased in a few years to 300 million cubic metres. 
The same state of things is observable in the North of 
France, where coke ovens have been installed on the most 
modern principles, all gas heated. 

While in Germany and the Saar coke oven owners are 
pursuing a policy of long distance distribution, some of 
the French colliery companies have endeavoured to utilise 
the gases for the synthetical production of ammonia and 
methylic alcohol. This is of primary importance to a 
country like France, which has practically no natural 
resources in liquid fuel, except the Pechelbronn Oil Wells 
in Alsace, and very little in the way of chemical fertilisers, 
which are seriously lacking for the agricultural industry. 
The Mines de Blanzy have already done a great deal of 
useful work in the way of utilising the by-products of coke 
oven gas and a fair quantity of methylic alcohol is pro- 
duced, but it is by no means certain that the processes 


employed are as yet commercially successful. In any 
case, other colliery” companies believe that the future lies 
more particularly in the long distance distribution of gas, 
and this is being done by the Mines d’Anzin, which have 
constituted a company for the laying down of mains from 
the coke ovens for the lighting of Denain, Valenciennes, 
and practically the whole of the great industrial region 
around Anzin. It is clear therefore that French colliery 
companies believe that they have a more immediate 
interest in following the German initiative than in utilising 
the by-products by methods that are not yet proved to be 
sufficiently economical. 

In Germany the scheme of the A.-G. fiir Kohleverwer- 
tung has met with considerable opposition, not only from 
the municipal gas undertakings but also from the railways 
which have decided, as compensation for the loss of the 
coal traffic, to levy a tax upon the gas supplied by mains 
passing under their lines. This has compelled the Ruhr 
distributing company to modify its plans ; but it has not 
checked the development of the scheme, which is being 
rapidly extended with a view to supplying eventually 
the greater part of Germany with gas for lighting and power 
purposes. Independent companies are laying down mains 
throughout Rhenish-W estphalia, the principal mains 
having a diameter of 20-5in., and the gas is delivered 
under a pressure of three atmospheres, while for longer 
distances, to South Germany, the mains will be of smaller 
diameter and the pressure will be raised to 10 and 15 atmos- 
pheres. It is claimed that gas supplied from Essen to 
Berlin, a distance of 370 miles, will be cheaper than elec- 
trical energy delivered over the same distance under a 
high potential. In the Saar the coke oven owners have 
formed a distributing company under the name of the 
Ferngasgesellschaft Saar G.M.B.H. Its success is assured 
by the complete support which has been given to it by 
the Saar municipal authorities, which are interested in 
the new company to the extent of 58 per cent., the re- 
mainder of the participation being in the hands of coke 
oven owners. 

As the scheme for the long distance distribution of gas 
develops, and further experience is gained of the possibilities 
of the system, the value of the gas for consumption outside 
the coalfields is regarded by some experts to be sufficiently 
high to render its consumption within the coalfields un- 
economical. That, however, presupposes a production 
that can be entirely absorbed by private consumers, and 
for the moment there is little likelihood of that being done. 
Nevertheless, the production of coke oven gas is necessarily 
limited by the facilities offered for the disposal of coke. 
Great efforts are being made in France to popularise the 
use of that fuel for domestic heating in the place of 
anthracite, and a considerable surplus of coke may give 
an incentive to the production of water gas. It is therefore 
impossible to say, at the present stage, what may be the 
limitation of coke output. 








Canadian Engineering News. 
(From our own Correspondent.) 
Power Canal Between Lakes St. Francis and St. Louis 


A PROTRACTED contest between rival power 
interests has been terminated by the Dominion Govern- 
ment granting the application of the Beauharnois Light, 
Heat and Power Company for permission to construct a 
power canal between Lakes St. Francis and St. Louis, 
on the St. Lawrence River. The scheme will involve the 
diversion of 40,000 cubic feet per second, and will enable 
| the company to proceed with an initial power develop- 
ment of 500,000 H.P., which, it is estimated, will cost 
approximately 65,000,000 dollars. The capacity would be 
capable of extension to 2,000,000 H.P., should the increase 
in power be required. In June, 1928, the company obtained 
a lease of seventy-five years from the Quebee Govern- 
ment, authorising the project, but the consent of the 
Federal Government was necessary, as the matter is one 
that affects navigation. This phase of the proposal was 
investigated by a committee of Government engineers, 
who reported that if the work were constructed in accord- 
ance with plans and specifications which they laid down, 
it would not impede or interfere with navigation, and 
could be utilised and made a part of a feasible scheme for 
the deep-water development of the St. Lawrence. Among 
the conditions attached to the granting of the application, 
the most important is the provision that, should the 
Dominion authorities at any future time desire to use the 
canal as part of the St. Lawrence shipway, it shall become 
the property of the people of Canada free of cost. It has 
to be constructed according to specifications which make it 
suitable for ocean-going steamers. 


The project would create a new canal, 14 miles long, 


with a power-house at the Lake St. Louis end. An 83ft. 
fall of water would be available. The proposed canal 
would lie entirely in the province of Quebec. It would be 


an all-Canadian project without any international en- 
tanglements, and the Quebec Government has imposed the 
restriction that no electric power shall be exported out of 
Canada. Permission, however, is granted for the sale of 
power to the province of Ontario. 

It is estimated that 20,000 acres will be required for the 
canal, and for the disposal of the material excavated to 
form it. The country for half a mile on either side of the 
proposed canal will have to be purchased by the company. 
Dredgers costing 5,000,000 dollars will have to be purchased 
and put to work; 200 million cubic yards of rock and 
dirt will have to be removed. This is practically equal 
to the amount of rock and earth removed in the building 
of the Panama Canal. 


Hydro-electric Development in North Ontario. 


Plans have been formulated by the Hydro-Elec- 
tric Power Commission of Ontario for a gigantic public- 
owned hydro-electric development in the northern section 
of that province. The plan envisages the connecting up by 
high-tension transmission lines of sixteen power sites, 
affording a total development of 570,900 horse-power. 
The plan also provides for a transmission line stretching 
for nearly 200 miles from North Bay to Toronto. On this 





line, power surpluses over and above the industrial require- 
ments of the north, will, it is proposed, be transmitted to 
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the Georgian Bay and Niagara distribution systems of the 
Hydro Commission, where the power demand is constantly 
growing. The first step in the proposal to tap the water 
power wealth of the north has already been taken in the 
purchase of a plant from the Wahnapitae Power Company, 
which with extensions involves an expenditure of 2,700,000 
dollars. It is stated that this plant will yield 13,300 H.P. 
Four proposed plants on the upper waters of the Ottawa 
River would yield 265,000 H.P., while two on the Mississaga 
River are indicated at 115,000 H.P. Intervening sites 
along the 275-mile hook-up would make up the total of 
570,900 H.P. in the new super-power belt. The full carry- 
ing out of these proposals would rank the new system 
ahead of the Commission's other northern Ontario power 
chain, that known as the Thunder Bay system, serving 
Fort William and Port Arthur. 


The Frood Nickel Mine. 


Some indication of the immensity of the opera- 
tions being carried on at the Frood Mine of the Inter- 
national Nickel Company of Canada, Ltd., near Sudbury, 
Ontario, may be gleaned from a statement issued by the 
president of the company, Robert C. Stanley, who states 
that there has been expended on the Frood programme 
since 1924 approximately 10,300,000 dollars, and that it is 
estimated that a further 14,000,000 dollars will be required 
to complete the project 

Plans for the new smelter are perfected and contracts 
for the necessary steel work have been awarded. There 
will be installed in the smelter five 1000-ton reverbatory 
furnaces and thirty ten-hearth Herreshoff roasting fur- 
naces. The foundation for a 500ft. stack is finished, as are 
also foundations for receiving bins, crushing and screen- 
ing plant. Dealing with the provision of electric power, 
Mr. Stanley states that the power-house at Big Eddy on 
the Spanish River has been completed, and three 9000 H.P. 
turbo-generators installed, electrical current now being 
available from this station. That the programme of 
development is larger than originally planned is indicated 
by the statement that the increase over previous estimates 
is due partly to the necessity of providing additional 
smelting facilities at Copper Cliff, and partly to the 
necessity of substantially increasing the capacity of the 
Port Colborne refiriery, occasioned by a rapid increase in 
the demand for nickel. The management expects to mine 
and refine a substantial portion of the company’s output 
of nickel from the new Frood Mine during 1930. 


Power Supply for the Flin Flon Mine. 


Satisfactory progress is being made on the hydro 
electric development to supply power for the big mine and 
metallurgical plants at Flin Flon, in Northern Manitoba. 
The power development is being undertaken by the 
Churchill River Power Company, Ltd., a fully owned 
subsidiary of the Hudson Bay Mining and Smelting Com- 
pany, Ltd. The initial development to generate 44,000 
horse-power at Island Falls is to be completed before the 
end of 1930. The power from Island Falls is to be carried 
to Flin Flon on a double circuit, steel tower transmission 
line at a pressure of 110,000 volts. The right of way is 
being cleared at a rapid rate, and steel for the towers is 
being distributed, while at the power site, the Fraser 
Brace Engineering Company, of Montreal, which has the 
work in hand, has the site cleared, construction camps 
largely completed, and saw mills erected and in opera- 
tion. A temporary hydro-electric plant to deliver 2000 
horse-power for construction purposes has been built on 
a tributary of the Churchill River, 12 miles from Island 
Falls. 

General designs for mine and metallurgical plants have 
been determined upon and a contract has been made with 
the Dominion Bridge Company for all structural steel and 
its fabrication and erection. The Flin Flon ore is to be 
mined simultaneously, both by open pit and underground 
methods. Between five and six million tons of ore will 
be mined by electric power shovels. All the ore will be 
crushed and treated in a flotation mill which will deliver 
three products—copper concentrates, zinc concentrates, 
and a tailings product for cyanidation. The copper con- 
centrates will be smelted in a reverbatory furnace, the 
matte converted, and the blister copper, containing the 
greater part of the gold and silver, shipped for refining. 
The zine concentrates will be roasted, bleached and a 
refined zinc recovered by electrolysis. The tailing pro- 
duct will be treated in a cyanide plant at the property for 
recovery of gold and silver. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ravio LNTevuicence, Ltd., asks us to announce that the 
address of its offices has been changed from 34-35, Norfolk 
street, Strand, to Marconi House, Strand, London, W.C. 2, to 
which it requests that all vouchers and communications should 
in future be addressed. 








CONTRACTS. 





Tue Hunsiet Exncine Company, Ltd., of Leeds, has received 
an order from the Rohilkund and Kumaon Railway Company, 
Ltd,, for two locomotive engines and tenders, of the standard 
mixed superheated 4-6—0) type, metre gauge, cylinders I6in. by 
22in., fitted with Walschaerts valve gear, Wakefield's cylinder 
lubrication and Sunbeam electric lighting equipment. 

Siemens Brotruers anv Co., Ltd., of Woolwich, have received 
from the Central Electricity Board an order with Siemens Bros, 
and Co., Ltd., Woolwich, for approximately 100 miles of double- 
circuit 33,000-volt tramsmission lines, consisting of steel-cored 
aluminium conductors carried on fabricated steel towers. The 
line will embrace the districts of Carlisle, Workington, White- 
haven, Egremont and Penrith. 





Sm W. G. Armstrone, Warrworrtsa anv Co., Ltd., ask us to 
announce that, when informing us that they had secured an 
order for twelve ““ XB” type locomotives for the broad gauge 
lines of the Madras and Southern Mahratta Railway—as reported 
under “‘ Contracts "’ in our issue of May 10th—they inadvert- 
ently stated that that order had been placed through the High 
Commissioner for India, whereas it was actually placed by the 
Madras and Southern Mahratta Railway Company, Ltd, 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Quiet Conditions. 


THE approach of the Whitsun holidays and the 
General Election are not conducive to increased anima- 
tion in industry, and this week has been a very quiet one 
in the Midlands and Staffordshire. The Birmingham iron 
market was but sparsely attended and there was little 
buying of iron and steel. The good undertone in the prin- 
cipal departments of trade and a better inquiry, especially 
for some descriptions of engineering material, lead to 
hopes of improved buying in the near future. The basic 
industries are steadily engaged, general engineering is on 
the up grade, ironfoundries are not adding appreciably 
to the volume of orders on their books, but there is an 
improved call for tubes for boilers in the shipbuilding 
trade and a growing demand from the automobile and 
aeroplane industries. 


The Advance in Sheet Prices. 


The advance of 5s. per ton in prices of galvanised 
corrugated sheets is not due, it is said, entirely to increased 
costs of production, but, in part, to some revival in demand, 
both on home and export account. The agricultural 
seasonal demand has stimulated the home trade, while 
better orders are being received from such overseas markets 
as India, Australia, New Zealand, South America, and 
South Africa. Galvanised corrugated sheets of 24 gauge 
are now quoted at a minimum figure of £13 12s. 6d. 
There are mills which are not prepared to do business at 
that figure; they ask £13 15s. and even more. Makers 
claim that they are paying some 15s. to £1 per ton more 
for sheet bars than they paid when sheets were command- 
ing £13 7s. 6d. some time ago. Buyers must, they assert, 
take their share of this extra expense. Black sheet prices 
are advanced 10s. per ton. Exports of galvanised sheets 
continue to grow, shipments last month being to the value 
of £1,012,777, as against £908,181 in the corresponding 
month last year. The exports for the year up to date also 
show appreciation, being £4,426,282 as against £3,671,739. 


Scrap. 


Increased production has brought about a slightly 
easier position in the scrap market. There is still a big 
call for this material, but the shortage of supplies is not 
so acute as it was a week or two ago. Values, however, 
remain very high, for it is recognised that there is a world 
hunger for scrap metals, and sellers are anxious to make 
the most of their opportunities. Large sales of heavy 
steel scrap are being made to the South Wales tin-plate 
trade at £4 per ton. Turnings command £3 10s. per ton. 
It is significant that whereas normally heavy melting steel 
scrap is obtainable at lower prices than those applying to 
basic pig, just now it has fetched higher prices than pig 
iron. Of course, in recent months the circumstances 
have been exceptional, there having been a dearth of basic 
pig and production being curtailed on account of the 
difficulty in obtaining sufficient quantities of coke to enable 
additional blast-furnaces to be brought into action. This 
state of affairs is not likely to persist much longer, how- 
ever, for there are signs already of easier conditions in the 
coke, as well as the scrap market. 


Steel. 


There are no developments as yet in the finished 
steel prices situation, but consumers are watching closely 
for any sign of victory for the dissentient steelmasters. 
They continue to make purchases only for current needs, 
and, in the Midlands, they are not large. Constructional 
engineers, with few exceptions, are only partially employed, 
but they speak optimistically of prospects. Motor engi- 
neers are pressing for deliveries of special steels, but steel 
works are not working up to capacity. There is a slightly 
better call for plates. In the half-products department 
continental competition is becoming keener, and there 
have been numerous inquiries this week regarding them. 
Imported small steel bars are offered at £7 to £7 2s. 6d. 
per ton delivered, against local makers’ prices of £8 5s. 
for re-rolled foreign material and £8 15s. for all-British 
bars. Birmingham merchants are stated not to be hand- 
ling large quantities, despite the disparity between home 
and continental prices. Native billets continue to be 
quoted £6 7s. 6d. upwards. Continental billets are not 
sufficiently low in price to be attractive to buyers in this 
district. 


Pig Iron. 


Pig iron continues to be quoted in accordance 
with the agreed scale, and furnacemen are making regular 
deliveries on old contracts. New buying is confined to 
small parcels for prompt delivery, but furnacemen, 
generally speaking, are not putting iron into stock, their 
output being absorbed. Some furnaces are being changed 
over from foundry to basic production, but this has not 
affected the market position. The shortage of basic pig 
is, however, being overcome. Midland foundries and 
forges are regularly employed, but many of them have 
covered their material requirements for some time to 
come. North Staffordshire foundry now stands at 
£3 13s. 6d., Derbyshire £3 12s. 6d., and Northamptonshire 
£3 9s. 6d. delivered. The result of the negotiations between 
merchants and furnacemen in regard to the working of the 
marketing scheme is not yet known, but merchants are 
hopeful of better terms. 


Finished Iron. 


There are no new features in the finished iron 
trade on the week. Staffordshire marked bars are un- 
altered at £12 per ton, Crown bars are variously quoted 
£9 12s. 6d. to £10, and nut and bolt and fencing bars £9 
to £9 2s. 6d. There is a steady trade in high-grade bars. 
The position is less satisfactory in Crown iron, and a state 





bordering on stagnation exists in the common bar branch, 
makers being out of the running against Belgian com- 
petition. Rollers of tube strip are well employed, and 
orders circulate freely. Values are maintained at 
£10 17s. 6d. per ton, Some of the Black Country tube 
works are finding business improved, and there is a grow 
ing demand for wrought iron, as against steel, tubes. 


Trade Returns. 


Several features of the trading returns for the 
month of April afford Midland industvialists satisfaction. 
They note with pleasure the fact that fourteen of the twenty 
classifications under the heading of articles wholly or 
mainly manufactured show increases in exports. The 
outstanding item is one of £1,662,779 for vehicles, including 
locomotives, ships, and aircraft. The total increases in 
this section aggregate £2,187,512. The advance of 
£929,514 in the value of coal exported, compared with 
April last year, pleases Midland colliery proprietors, who 
hope for further improvement in the figures next month. 
Cargoes of coal increased from 3,722,023 tons to 4,756,122 
tons. While imports of iron and steel were an advance 
upon the corresponding month last year, being 261,932 
tons compared with 252,677 tons, for the vear to date, the 
quantity imported shows a decline, the totals being 
this year, 848,341 tons, last year 1,095,042 tons 


From Birmingham to U.S.A. 


The record of shipments of goods from Bir- 
mingham and the Midlands to the United States of America 
during the first three months of the year makes interesting 
reading, showing, as it does, increases in some classes and 
decreases in others, when compared with the corresponding 
period last year. There was an increase in exports of 
miscellaneous iron and steel manufactures, the total being 
202,189 dollars, against 187,161 dollars in 1928. Steel 
tubing was the principal constituent, its value being 
178,338 dollars. Shipments of machinery advanced from 
62,449 dollars to 88,813 dollars; fishing tackle, from 
68,113 dollars to 76,907 dollars ; pens, from 68,183 dollars 
to 94,073 dollars. There was a decline in shipments of steel 
window sashes from 79,325 dollars to 58,274 dollars, and 
in brass manufactures from 56,867 dollars to 26,439 dollars. 
Needles were exported to the value of 184,007 dollars 
and pins to the amount of 21,773 dollars. 


Wolverhampton and Smoke Abatement. - 


As a result of strong opposition the Wolverhamp- 
ton Town Council this week deferred for two years a proposal 
submitted by the Health Committee for a new by-law as 
to the emission of black smoke from factories, limiting it 
to three minutes within a continuous period of thirty 
minutes. Manufacturers who are members of the Council 
pointed out that such a by-law would have a serious effect 
on manufacturers engaged on the heating of metals. 
Such manufacturers had to meet serious competition and 
they ought not to be faced with such restrictive legisla 
tion. It was further pointed out that much had been 
done in the direction of research to remedy the emission 
of smoke from factory chimneys, and given time such a 
by-law might become unnecessary. It was pointed out 
by the sponsors of the proposal that many Midland indus- 
trial centres had already adopted such a by-law, including 
Birmingham, Wednesbury, Bilston, and Smethwick. 


Lye Factories in Full Swing. 


That the hollowware and galvanised industries 
in the Stourbridge and Lye districts of Worcestershire are 
in a very healthy state was publicly claimed by Sir Stanley 
Reed last week-end. The factories, he said, were working 
at full swing ; all the stocks had been cleared, and most of 
the manufacturers were considering the question of putting 
down new machinery. The hollowware industry in the 
Lye district had been greatly depressed because of the 
dumping of foreign goods, but to-day every furnace in the 
factories had been relighted. 


Unemployment. 


Unemployment in the Midlands continues steadily 
to decline, the grand total now standing at 146,039. The 
latest returns show a decrease of 5920 on the previous week. 
With the exception of the Birmingham area, Leamington 
and Warwick, Coventry and Oldbury, where slight increases 
were reported, the other districts record a diminution in 
the number of unemployed persons. Birmingham's quota 
to the total is 21,276, against 20,398 a week ago. There 
are now out of work in the Midland area 109,601 men, 
29,317 women, 3894 boys, and 3227 girls. 








LANCASHIRE. 
(From our own ( ‘orresponde nts.) 


MANCHESTER. 
In the Right Direction. 


THE past week has been particularly prolific 
in financial statements issued by engineering concerns 
domiciled in Lancashire—textile machinists, locomotive 
builders, general engineers, and others—and virtually all 
of them acquire added interest in that they reflect improved 
trading conditions compared with the previous year. The 
profit of Nasmyth, Wilson and Co., locomotive engineers, 
Patricroft, near Manchester, has risen from £12,292 to 
£18,401, the ordinary dividend of 74} per cent. being re- 
peated. A marked improvement is shown on the balance- 
sheet of Chloride Electrical Storage, Ltd., Clifton, Man- 
chester, for the twelve months ending March. The 
profit has advanced from £185,097 to £216,936, and 
altogether, including a bonus of 15 per cent., the ordinary 
shareholders are to receive 25 per cent. for the year, the 
same as in previous years. After allotting £11,500 to 
various employees’ funds, the sum of £50,000 is placed 
to the general reserve fund, and £69,833 carried forward. 
The profit of the Broughton Copper Company (1928), 
Ltd., Manchester, amounted to £68,856, compared with 
the average for the four years before the company’s recon- 
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stitution last year of £69,696, and a dividend of 124 per 
cent. on the ordinary shares is proposed. Higher profits 
are disclosed in the balance-sheet of John Hetherington 
and Sons, Ltd., Manchester, textile machinery manu- 
facturers and machine tool makers, the total being £70,579, 
against £63,620 in the previous year, the dividend being 
increased from 7 to 7} per cent., and over £33,000 being 
carried forward. 


Markets for Textile Plant. 


Alderman W. Davidson, chairman of Tweedales 
and Smalley, Ltd., textile machinists, Rochdale, who 
has just returned from a business visit to Russia, says 
that his company has no hesitation in accepting new 
business from that country, and that negotiations for 
fresh contracts are now proceeding. Russia, Mr. David- 
son points out, is beginning to make her own textile plant, 
and the firm's engineers agree that the Russians are turning 
out a good job although at a relatively high cost. Reference | 
to the Russian market was also made by Sir George 
Bullough at the annual meeting of Howard and Bullough, 
Ltd., textile machinists, Accrington. During the last 
year the company delivered a complete cotton mill plant 
to Russia, and it is in negotiation for an order in the neigh- 
bourhood of £250,000. There has been a good demand 
for machinery from Japan in anticipation of the abolition 
of late nightwork as from the end of June next, and there 
has been a resumption of business with China. Sales of 
machinery to certain continental countries have been on 
moderate lines. In spite of labour troubles in the Bombay 
district, the company has received an appreciable volume 
of work from India. Sir George Bullough reported, how- 


ever, that the total turnover had been much less than in | 


the previous year, and that throughout the year the works 


| 
had been employed on the average only about four days 


a week. 


Electricity Generation at Gasworks. 


Certain members of the Manchester City Council 
who were present at the formal opening by the Lord Mayor 
(Colonel Westcott) of the first unit at the Corporation's 
new gasworks at Partington last week are apparently 
uot happy that electrical energy should be generated there, 
and questions on the subject are to be raised at the 
next meeting of the City Council. The view is that 
it would have been more economical to purchase supplies 
from the super-power station at Barton belonging to the 
Corporation than to install special plant at the gasworks. 
On the other hand, the view of the Gas Committee is that 
it can produce electricity from the waste heat available 
at a lower rate than would be charged by the Electricity 
Committee, and to substantiate this statement it is said 
that at the Bradford-road gasworks of the Corporation 
current has been made at $d. a unit cheaper. 


The Compartment Coach. 


On the grounds that they furnish a bigger seating 
capacity and that trains can be more quickly filled and 
emptied, the London, Midland and Scottish Railway Com- 
pany has decided to equip the trains on the line between 
London-road Station, Manchester, and Altrincham, which 
now in process of electrification, with compartment 
carriages in preference to the open coach. In this choice 
it has been influenced by the experience obtained on the 
Bury and Watford lines. 


is 


Non-ferrous Metals. 


Mixed conditions have obtained on the non- 
ferrous metals market during the past week, so far as prices 
are concerned. On balance, copper and lead are cheaper, 
but both tin and spelter have closed at higher levels. 
Interest in the market is again largely centred on copper, 
for the movements of the metal during the week have been 
erratic in the extreme, to finish up finally at the moment 
of writing lower to the extent of over £7 a ton for cash. 
[t is necessary to go back to last December to meet with 
cheaper offers. There is a marked disposition among 
users locally to operate with extreme caution. At one time 
tin exhibited liveliness and prices of both cash and forward 
metal advanced to over £200 a ton. This, however, was 
not maintained in the early days of this week, though 
current values are 10s. to £1 a ton higher on balance than 
they were at last report. A fair amount of interest has 
been shown in this section of the market during the week. 
There has been no important volume of business either 
in lead or spelter. While, however, in the former case 
the tendency at the moment appears to be definitely weaker 
after a spell of steadiness, spelter has firmed up and is now 
back to where it was a fortnight ago. 


Iron and Steel. 


Holiday influences are casting their shadows 
before them, for there has already been an unmistakable 
effect on business on the iron and steel markets here this 
week, more pronounced, perhaps, in the case of foundry 
iron. In this section there has of late been a slight trickle 
of new contract orders, but this appears to have dried 
up now, although steady deliveries against existing orders 
continue to be reported. Staffordshire iron is available 
for delivery here at cheaper rates in accordance with a 
readjustment under the zoning scheme to bring it more 
into line with Derbyshire makes. The former is now 
quoted at 72s. per ton and the latter at 71s., including 
delivery in each case to users in the Manchester area. Cleve- 
land rates have advanced to 83s. per ton, delivered, with 
hematite still quoted at 87s. per ton. Scotch iron is frac- 
tionally dearer at up to 91s. per ton, delivered Manchester. 
Manufactured iron meets with only a moderate inquiry, 
with Lancashire Crown bars at £10 10s. per ton and seconds 
at £10. No more than a quiet business is going through 
in steel, particularly for materials for constructional engi- 
neers, who for the most part are only indifferently employed 
still. The possibility of higher prices for heavy products 
as a consequence of this week’s meeting of makers has 
been discussed on the market, but with no great interest 
apparently. Certainly, there was no such rush to place 
forward contracts as has been experienced on more than 
during recent months. Meanwhile, values 
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| wear and corrosion, give long service because they are 
| made of suitable alloy steel. 
| not last anything like so long ; 





are fully maintained at recent levels for pretty well all 
varieties of steel, and no changes on the week fall to be 
recorded. 


BARROW-IN-FURNESS. 


Hematite. 


The improved tone which developed a short 
time ago in the hematite pig iron market is maintained. 
Makers are better circumstanced than they have been 
for a considerable time, and their output, practically speak- 
ing, is covered by orders. There is also a greater tendency 
on the part of buyers to place orders for forward delivery. 
An important factor is the steel trade which, owing to 
continuous running, is taking a fair proportion of the iron 
each week, and that naturally reduces the amount of iron 
available for other customers. The demand for special 
qualities is good, and inquiries suggest quite as good, if 
not improved, trade in the future. Business with the 
Continent continues, and there were shipments to Hamburg 
last week. Trade with America is also maintained. The 
native ore trade is slightly better, and there is a better 
outlook for the business done outside the district. Foreign 
ore is in steady demand. The order for rails from South 
America, which both Barrow and Workington have re- 
ceived, will be welcome and will help to keep the mills 
engaged for a period. The steel market is moderate, 
and the competition is keen. The hoop mills are fully 
employed mostly on orders for overseas. Steam coal has 
eased slightly during last week. 











SHEFFIELD. 
(From our own Correspondent.) 


An Improving Tone. 


THE opinion that business in several branches of 
the steel trade is on the up grade gains strength. There 
are signs this week of a steady expansion, though it is not 
of a uniform character. For several weeks past there has 
been a falling off in the number of unemployed, but the | 
fact that the present figure is still as high as that of a year 
ago shows what a long way the city has to go before it 
recovers complete prosperity. The basic side is still the 
strongest, from the point of view of actual steel produc- 
tion, and the extensive ranges of furnaces are well em- 
ployed. Imports of the cheapest grades of iron and steel 
continue on a considerable level, but to a large extent | 
foreign material is too expensive to appeal to British users, 
and the furnaces in this country are receiving much busi- | 
ness which a year ago was going to the Continent. Cost of 
production here has gone up owing to the dearness of 
scrap, and it is felt that a moderate increase in the price 
of steel commodities would be justified, but makers are 








appears to have developed an upward trend. 


Strong and Weak Spots. 


The weakest spot in the situation continues to be 
that of acid steel. There was an increase of 10s. to 15s. 
per ton in the price of Siemens billets last week, bringing 
up the quotation to £9 10s., but this was due to the 
increased cost of production and not to any improvement 
in demand, Trade actually continues very flat, owing to 
the extreme depression in wagon building and railway 
material, and the falling off in business with the collieries. 
A return of these departments to their normal activity 
would make all the difference to Sheffield, and would leave 
the city little to be dissatisfied with. One of the good lines 
of the moment is heavy steels of a special character, for | 
which several firms are well booked. Works producing | 
twist drills are fairly well employed, and consumers of 
tool steels are buying rather more freely than of late. 





Special Steels. 
Builders of motor cars and bicycles are making | 
good demands on Sheffield for steel and steel parts. One 
of the briskest departments is that concerned with stain- 
less and non-corrodible steels, the uses of which are mani- 
fold and are constantly growing. Sir Robert Hadfield, in 
a broadcast talk last week, said some interesting things 
about special steels. He called attention not only to the | 
high-speed steels, which work till the tip is red-hot with- 
out losing their cutting power, but also to steels which are 
made into tanks for the holding of corrosive liquids of 
various kinds, yet are not affected by them, and again to 
furnace bars, engine valves and turbine blades, which, 
though subjected to severe conditions of temperature, 


Ordinary steel, he said, would 
in fact, in many cases it 
could not be used at all. Sir Robert also told an amusing 
story relating to the manganese steel helmets which 
were used during the war. This steel becomes de-toughened 
and brittle when reaching a temperature of about 500 deg. 
Cent., “‘ and you can imagine my horror,” said Sir Robert, 
“when I saw pictures in our illustrated papers of the 
Tommies boiling tea in their tin hats, thus exposing them 
to the risk of de-toughening the steel. I at once called 
the attention of the War Office to the matter, and orders 
were issued by which the poor Tommy was debarred from 
ever afterwards using this handy and useful tea kettle.” 
In connection with this subject of special steels, mention 
may be made of the fact that the members of the Coventry 
Engineering Society, during a visit to the Sheffield works 
of Edgar Allen and Co., Ltd., last week, saw a demonstra- 
tion of the working of the firm's Maxilvry patented malle- 
able stainless steel, of which very large quantities are 
being supplied to chemical works in all parts of the 
country. 


Rationalising Refractories. 
Sheffield is a leading centre of the production of 
refractory materials, and it has taken the lead in intro- 


ducing rationalisation into the industry. General Refrac- 
tories, Ltd., has been converted into a public company, and 





negotiations have been concluded for an initial measure 
of rationalisatfon by the amalgamation of concerns at 


Sheffield, Worksop, Ambergate, Guiseley, Wolsingham, 
Deepcar, and elsewhere. Other fire-brick and refractories 
firms will join the combination when the primary for- 
malities of this first amalgamation have been completed. 


The Future of Shipbuilding. 


Mr. W. L. Hichens, the chairman of Cammell 
Laird and Co., has been following up the remarks on the 
future of shipbuilding which he made at the recent annual 
meeting of the company in Sheftield, when he said that 
there were too many shipyards and that they had no reason- 
able hope of every being fully employed. He has been 
warning the authorities in Birkenhead that unless the 
firm gets sympathetic treatment from them the outlook 
will be very gloomy. In a subsequent interview, Mr. 
Hichens gave his opinion as to what ought to be done to 
restore the industry. To let the law of supply and demand 
operate, he said, was not the best way, because in a re- 
construction following from that cause, it was not always 
the weakest that went to the wall. There was something 
to be said for removing the surplus number of shipyards 
by a wide scheme of amalgamation. Of two yards, the 
poorer should be closed down and its resources added to 
the better. The best way, however, was that the industry 
itself should supply a fund for its own reconstruction. A 
percentage of each contract should be devoted to a pool 
for this purpose. Such a fund would achieve two very 
useful things—it could effect the closing of certain yards, 
and it could buy up obsolete tonnage for scrapping. 
* When a ship gets out of date it is now sold abroad for 
next to nothing, to the detriment of our own shipbuilding 
yards. It is probably heavily insured and may sink.” 


A Society and a Bursary. 


There are in Sheffield a number of trade technical 
societies which, meeting under the auspices of the Uni- 


| versity, bring together those interested in the trades for 


the discussion of difficulties, and thereby achieve very 
useful work. There has just been added to the number a 
new society for the spring-making trade, which is largely 
an outcome of « manufacturers’ exhibition held at the 
Cutlers’ Hall last year. Lectures and discussions have 
been arranged on research on springs, on the hardening of 
springs, and on machining, and there is to be a joint meeting 
with the Rolling and Forging Society and the Steel Workers’ 
Society for the consideration of faults in springs. The 
Worshipful Company of Tin-plate Workers has founded 
a bursary of £25 a year, in the Metallurgical Department 
of Sheffield University, in connection with metal plate 
work research. 


The Scuttled German Fleet. 


The gigantic task of salving the scuttled German 
Fleet at Scapa Flow, which has been undertaken by Cox 
and Danks, Ltd., of Sheftield, coritinues to make progress. 
The latest success was the beaching in dry dock at Rosyth 
of the battle-cruiser “* Seydlitz,” which was accomplished 
last week-end. The vessel, which is of 25,000 tons, was 
raised in an upside-down position, after upwards of 
nine months’ work, the operation having been carried out 
by means of compressed air. She was beached near 
Lyness Pier, from which she was taken, still upside down, 
on the 300-mile journey to the Firth of Forth. Three 


tugs accompanied her, including the “‘ Seafalke,” the 
largest tug in the world. Owing to bad weather, the 
journey occupied five days. 
The Lighter Trades. 
Some increase of activity is reported in the 


cutlery and plate trades, but though in certain cases turn- 
over is ahead of last year’s, the general state of business is 
far from good. There is a fair amount of employment in 
the scissors trade, and prospects are good. The output 


of stainless; table knives, especially of the cheaper varieties, 


is very large, and the trade in safety razor blades shows 
continual growth. Imports of cutlery have lately been 
increasing, but they consist principally of the cheapest 
classes of goods, and do not seriously compete with quality 
pen and pocket cutlery or with stainless knives. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Revival. 


Mvucu busier times are now being experienced 
in all sections of industry in the North of England, and 
there is a feeling of confidence that the revival is being 
established on a definite basis. At the moment an extra- 
ordinary position prevails in the iron and steel trade. 
Orders from home and abroad are far in excess of available 
supplies, and some manufacturers are having to refuse 
contracts. The daily shipments from the Cleveland dis- 
trict have not been equalled since 1926, and markets abroad 
which have been long lost, are being recaptured in face 
of foreign competition. Much higher prices could be 
obtained for the available supplies of iron and steel, but 
the majority of the manufacturers are trying to avoid 
the dangers of inflation. More idle blast- furnaces would 
be re-kindled if ironstone were more plentiful. Difficulty 
in finding skilled miners is, however, delaying the restart- 
ing of mines. Work in certain parts of Cleveland has 
been unobtainable for so long that miners have migrated 
to other districts and drifted into other occupations, with 
the result that there is now a great shortage of skilled 
mining labour. 


Cleveland Iron Trade. 


Continued scarcity of Cleveland pig iron is causing 
inconvenience and anxiety. There seems no likelihood of 
early material relief, as conditions do not admit of enlarge- 
ment of output to an extent sufficient to cope with the 
large and steadily-increasing needs. There are numerous 
inquiries in the market from both home and foreign con- 
sumers, but producers adhere to their determination not 
to book more orders at present. On the basis of the present 
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output makers will have no more iron for delivery until 
September or October. Thus, although makers’ official 
minimum prices are unchanged, it has only become possible 
to buy iron from merchants, and the latter are quoting 
and obtaining up to 70s. for No. 3 G.M.B. Cleveland pig 
iron. Other prices are proportionately advanced ; No. 1 
foundry being quoted 72s. 6d.; No. 4 foundry, 69s. ; and 
No. 4 forge, 68s. 6d. per ton. 


Hematite Pig Iron. 


Manufacturers of East Coast hematite pig iron 
are unable to meet fully the combined demand of home 
and continental consumers. Merchants are fairly well 
bought, but expect prices to rise, and are disposed to 
undersell makers to any extent. Producers have sold 
their output to the end of June, and some firms have good 
contracts arranged for delivery further ahead. Further 
contracts have been placed this week for delivery in July 
and onwards at 74s. and upwards according to quality. 
Substantially above that figure has been realised for 
superior iron made to specified analysis. 


Ironmaking Materials. 


Business in the foreign ore trade continues on 
very quiet lines, but merchants are well off for orders, 
and they predict an early rise in values. Best Rubio ore 
is based on 23s. c.i.f. Tees. Coke is a little firmer as the 
result of some resumption of export buying. Supplies 
for local use are none too plentiful, and Durham good 
average blast-furnace qualities make up to 19s. delivered 
to works in this district. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade good 
inquiries are coming from all quarters, and very active 
conditions are assured for months ahead. Manu- 
factured iron firms are making fairly good sales, and they 
have substantial contracts to execute. Output of semi- 
finished steel continues heavy, and buyers are still much 
in evidence. Producers of most descriptions of finished 
steel are well employed, and heaviest forward sales are 
of shipbuilding requisites, railway material, and sheets. 
An important contract secured during the past few days 
by Dorman, Long and Co., Ltd., is one for steel placed 
by Anglo Properties, Ltd., for a large building in London. 
The same firm has had a similar contract for the supply of 
steel to the new Olympia, and also the steel work for 
CGamage's London store. The steel for 
tracts is valued at over half a million pounds. 


some 


new these con- 


Shipbuilding. 


While the accelerated rate at which 
now being built on the North-East Coast is being main- 
tained, there have not many launches during the 
past few weeks, but a number of vessels are now almost 
ready to be put into the water, and the renewed activity 
in this direction will continue for some time ahead. 
The difficulty which shipbuilders are experiencing is to 
secure work to take the place of vessels completed, and 
more contracts to keep the vards going in the later months 
of the year are urgently needed. Only a few contracts 


vessels are 


been 


have been given out during the past few weeks on the | 


North-East Coast, «nd in this respect foreign orders pre- 
dominate, which goes to prove that British prices and 
other conditions are more attractive to owners of other 
countries. The steady decrease of the unemployed in the 
Mid-Tyne district still continues, notwithstanding that 
the shipyards are not working at their full capacity. There 
are three or four shipyards still idle which would employ 
a large number of men if there was a big enough demand 
for new ships to enable the establishments to be re-opened. 
There is at present, however, little prospect of these idle 
yards being restarted, and the small volume of new work 
which is coming forward is easily absorbed by the yards 
now in operation, some of which have berths ready to 
be occupied by vessels. Orders for five new vessels have 
been booked by North-East Coast builders during the 
past few days—a welcome addition to the work in hand. 
Swan, Hunter and Wigham Richardson, Ltd., have re- 
ceived an order for a large twin-scerw Diesel oil-tanker 
and an order for a fruit-carrying vessel; and S. P. Austin 
and Sons, Sunderland, a contract for two vessels of about 
3500 tons deadweight each for Bergen owners. W.Doxford 
and Sons, Sunderland, have received an order to build 
for Swedish owners an oil-tanker of 13,500 tons deadweight 
carrying capacity. 


The Coal Trade. 


While there is a continued dearth of the younger 
and more robust type of hewers, more men are finding 
work at the pits in Northumberland and Durham. The 


production is gradually rising, and it is encouraging to | 


find that it has a ready market. The demand is strong 
for all classes, and contrary to forecasts earlier in the year, 
the present month has every appearance of making a 
brave show to the close. It is too early to predict the 
probable course of events during the summer months, 
but there is certainly nothing on the surface to cause any 
misgivings to the collieries. Trade promises to continue 
on brisk lines because so many of the pits are so well sold 
ahead. There is not a large surplus for disposal, and 
the inquiries that are coming in justify confidence for 
the ensuing weeks, and perhaps for the whole of the 
summer. A very good feature for some time past has 
been the demand for fuel for the coaling stations. A 
large amount of bunkers of all grades has been sold in 
this section, and it would appear that coal has been less 
readily obtainable from competing districts at home and 
abroad. So far as Northumberland steams are concerned, 
the outlook for this month and early June is favourable, 
and all pits are likely to be kept working at full pressure. 
Best qualities command 14s. 6d. to 14s. 9d., and seconds 
13s. 6d. to 13s. 9d. For Durham steams the tone is firm 
for prompt and steady forward at 16s. 6d. to 18s. 6d. The 
coking unscreened trade is active, and looks like holding 
over the summer. Prompt supplies are scarce and are 
firmly held at 15s. 9d. to 16s. 6d. There is a steady demand 
for all grades of gas coal. Supplies are moving freely at 
15s. 9d., and secondary gas are becoming scarce and firmly 





held at 15s. 3d. The coke market is steadier, with increas- 
ing home demands for furnace qualities, and a better 
export demand for foundry coke. Gas coke retains its 
recent firmness, and sellers are holding steadily for 19s. 6d. 
to 20s. 6d. Patent oven cokes are 17s. 9d. to 18s. 6d., 
and special foundry and beehive 25s. to 288. 6d. 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


THE general situation in the steel, iron and coal 
trades is unchanged. Markets on the whole are quiet, 
and there is no indication of an early improvement in any 
particular section calculated to relieve the general dulness. 


Steel. 


A quiet tone prevails in the steel trade. As a 
rule, the mills are employed below capacity. Makers of 
heavy material still report a lack of specifications for ship 
plates, but are anticipating an improvement before long 
in view of recent shipbuilding orders placed on the Clyde. 
Sections are in moderate demand. There is at present a 
fair demand for structural material on home account. 
In cases where makers have increased quotations since 
costs of production advanced, the prices obtained have not 
been in proportion to the higher costs of output. Business 
in sheets is still disappointing, especially in the heavy 
branches. In this section of the trade also producers are 
faced with higher costs of imported raw materials, and are 
not in a position to recoup themselves for the increased 
outlay. Export bookings are considerably below normal. 





Tubes. 


The demand for tubes continues on a high level 
for practically all descriptions, and the capacity of the 
works is almost fully taxed at the moment. 


Iron. 


The iron trade at present is practically devoid of 


any encouraging feature. The demand for bar iron is 
small on both home and export account. Makers still 
adhere to their old prices, despite advances across the 
border. The re-rolled steel department is perhaps a 
shade better off than the iron, but even here specifications 
are not sufficient to maintain the mills at full time. Re- 
| rolled steel bars are unchanged in price at £8 home and 
£7 15s. per ton export. 


Pig Iron. 


With the restarting of another furnace there are 
now twenty-four in operation in Scotland. Foundry 
qualities are more easily obtained than hematite, the 


latter still showing a slight improvement. Prices are 
maintained at recently fixed minimum levels 
| 
Scrap. 
The position of scrap material is very firm. 


| Heavy steel and heavy basic scrap are still very scarce 
and quotations are nominally 75s. and 70s. respectively. 
There is only a moderate business being done at present in 
continental materials for this district. 


Exports and Imports. 


Over 10,000 tons of iron ore, 4000 tons of iron and 
steel, and 1000 tons of pig iron were unloaded at Glasgow 
Harbour during the past week. Shipments included 6400 
tons of iron and steel and 1709 tons of pig iron. 


Coal. 


So 


far as business in round coal is concerned 
there has been no improvement, and collieries generally 
are in need of orders for most descriptions for export and 
home consumption. Buyers abroad still decline to consider 
forward transactions, and any business done is confined 
to small prompt requirements. Washed nuts have an 
improved shipping demand and being in rather scarce 
supply are firmer in price, especially for the larger grades, 
and particularly Fifeshire trebles. Aggregate shipments 
for the past week amounted to 233,502 tons, against 
285,785 tons in the preceding week and 225,757 tons in the 
same week last year. 











WALES AND ADJOINING COUNTIES. 
From 
Coal Trade Conditions. 


THERE is no question that the conditions in the 
steam coal trade are less satisfactory than was the case 
even a week ago. Shipments of steam coals and anthracite 
last week were only just over 490,000 tons, as against 
over 600,000 tons the preceding week. This falling off is 
not surprising when the supply of tonnage at the disposal 
of the collieries is taken into account. As a matter of fact, 
at the end of last week there were thirty-two idle tipping 
appliances at the various docks and not a single steamer 
was waiting to get into berth. Merchants have experi- 
enced difficulty in securing prompt steamers, and, further- 
more, tonnage taken up has in many cases got out of 
position which has aggravated the situation of individual 
collieries. Notwithstanding the near approach of the 
holidays, and the reduction of output which they involve, 
the immediate future does not give promise of any real 
improvement. It is true that the chartering of tonnage 
of late has marked an improvement, but it is questionable 
whether it is sufficient greatly to strengthen the position. 
Much more activity in coals is required to put real life into 
theJmarket, which displays considerable irregularity for 
prompt loading. There is no doubt that great disappoint- 
ment has been experienced by those Monmouthshire 


pur own Correspon dent.) 





collieries which expected to benefit by the placing of the 
contract for 180,000 metric tons of locomotive coal for the 
Egyptian State Railways. Contrary to previous advices, 
these railways have not yet bought. News was received from 
Cairo announcing the placing of the business, but it now 
appears that the firms which tendered the lowest prices 
and expected to have the business have not had any official 
intimation, and the period for which the tenders held good 
| has expired. The view is held in market circles that the 
| probabilities are that the railways will ask for fresh prices. 
| With regard to the Central Railways of Brazil inquiry 
for about 200,000 tons of superior steam coals, there is so 
| far no news of the order coming to this district. The only 
| new inquiry is that of the Palestine Railways for 18,000 
tons of Welsh large coal. 


Regulations of Coal Prices and Output. 


The executive committee of the South Wales 
Coal Marketing Association decided on Monday last to 
increase the minimum prices of large coals by 6d. per ton 
as from that day. This means that the minimum for best 
Admiralty large coals is now 19s. 9d., best dry large 18s. 3d., 
and best Monmouthshire large for Newport shipment 
18s. 3d. No announcement was made regarding other 
grades, so that the supposition is that the minimum 
prices of these are not affected. It came as no surprise 
that steps should be taken to review minimum prices in 
view of the change for the worse in the state of trade, 
though, of course, these new minimum prices are below 
the figures which are being currently quoted. The surprise 
is that the Committee did not make a move in this matter 
some weeks ago. One interesting announcement of the 
Committee is that this body also resolved on Monday 
that further consideration should be given to the question 
of putting into operation as soon as possible the quota 
scheme which was submitted to the trade in December 
last. It will be recalled that in that month a scheme was 
submitted for the regulation of output in conjunction with 
the scheme for dealing with prices, but it failed to obtain 
the support necessary, and as early in the present year 
the market took a distinct turn for the better, nothing 
further has been heard of the proposal until now. 


Consolidated Cambrian Collieries. 


The announcement that the date for sending 
in tenders for the purchase of collieries in the Cambrian 
group, viz., the Cambrian, Glamorgan, Britannic Merthyr, 
and Naval companies’ pits, has been extended to June 
17th next, is a reminder of the terribly depressing times 
which were experienced during the latter part of last year 
The failure of this combine to stand against the unpre 
cedented conditions which prevailed forms one of the 
tragedies of the South Wales coal trade. It was on 
November 14th last that extraordinary general meetings 
of the four above-mentioned colliery companies within 
the combine, of which Consolidated Cambrian, Ltd., was 
the holding company, adopted resolutions that the com- 
panies could not, by reason of their liabilities, continue 
their business, and that they should therefore be wound 
up voluntarily. Before 1913 these four colliery companies 
existed as separate undertakings, but in that year the 
Consolidated Cambrian, Ltd., was formed to acquire the 
bulk of their ordinary capital. Since that amalgamation 
no reports have been publicly issued of their operations. 
The capital of Consolidated Cambrian, Ltd., amounted 
to nearly £1,800,000, but no dividend has been paid on 
the ordinary capital since 1922, while the dividend 
the preference share capital was 44 years in arrear at the 
end of last year. 


on 


Whitsun Holidays. 


Last week reference was made to the fact that 
it was officially decided that there should be three days’ 
holiday in the coalfield at Whitsuntide. Since then it has 
been arranged that so far as coal shipments at local ports 
are concerned, the coal trimmers will have Monday and 
Tuesday next as holidays, but on Wednesday two shifts 
will be worked, viz., from 8 a.m. to 12 noon and from 12 


noon to 4 p.m. Ordinary working conditions will b 
resumed on the Thursday. 
Current Business. 
The conditions so far as current business is 


concerned are extremely quiet, and there is not the loading 
pressure at the docks that is usually expected on the eve of 
holidays. Tonnage is inadequate to the needs of collieries, 
and, as a consequence, prices are governed by individual 
circumstances. Nominally, best large coals are round 
about 20s. to 20s. 6d., while superior smalls are from 13s 
| to I4s., and are in plentiful supply. Buyers of coals for 
| prompt shipment can obtain concessions in prices without 
| any difficulty so far as most collieries are con¢ erned, The 
| inquiry for coke and patent fuel also displays quietness, 
while pitwood has been round about to 25s, Md., 
though some improvement is looked for. 





25s. 6d. 








LAUNCHES AND TRIAL TRIPS. 


EcGERo, motor oil tanker ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Skjelbreds Rederi A/S., of 
Kristiansand, Norway ; dimensions, 465ft. by 61ft. by 33ft. 3in.; 
to carry oil in bulk, 11,000 tons. Engines, Wallsend-Sulzer 
motors ; constructed by the Wallsend Slipway and Engineering 
Company ; trial trip, recently. 

SOLSTEN, motor-driven oil tanker ; built by Barclay. Curle and 
Co., Ltd., to the order of Tonsherg Tank A S., Norway ; dimen- 
sions, 400ft. by 52ft. 6in. by 30ft. 6in.; to carry oil in bulk 
Engines, Barclay, Curle-Doxford opposed -piston patented airless 
injection oil engines of 2000 B.H.P.; constructed by the builders ; 
a speed of 11 knots was attained on trial trip, May 7th. 

FARRANDOC, steamship ; built by Swan, Hunter end Wigham 
Richardson, Ltd., to the order of Paterson Steamships, Ltd., 
Fort William, Ontario, Canada ; dimensions, 260ft. by 43ft. 4in. 
by 20ft.; to carry 2600 tons. Engines, triple-expansion, pressure 
180 Ib, per square inch ; constructed by the builders ; launch, 
May 8th. 

FAIRLAKE, single-serew steamer; built by Barclay, Curle 
and Co., Ltd., to the order of Fairport Steamship Company, 
Ltd.; dimensions, 259ft. by 43ft. 4in. by 20ft.; to carry cargo. 
Engines, triple-expansion, pressure 180 lb, per square inch ; 
constructed by the builders ; trial trip, May 9th. 
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TRON ORE. STEEL (continued). FUELS. 
N.W. Coastr— 
(1) Native 19/6 to 21/- Home. Export. SCOTLAND. 
(1) Spanish 21/- “ N.E, Coast— ee a te &. £ s. d. (Prices not stable.) 
(1) N. African 21/- Ship Plates 876. -- LanarKsHIRnE— Export. 
Angles es Te ¢ - (f.0.b. Glasgow )}—Steam 13/6 
N.E. Coast— Boiler Plates 1215 0. - ” ” Ell : 14/6 
Native .. 18/- to 21/- Joiste ‘a a Splint 15/6 to 16/3 
Foreign (c.i.f.) 23/- Heavy Rails .. 810 0. - Trebles 14/3 
Fish-plates 12 0 0. —_ a Doubles 13/3 
Channels 10 6 O. £9 to £9 5 o a Singles 12/- 
PIG IRON. Hard Billets 826. —_ Ayrsuins— 
Home. Export, Soft Billets 617 6. — (f.0.b. Ports}—Steam 13/6 
£6. d. ¢ ». a. | N-W. Coasr— ” vo Jewel 17/6 

(2) Scortanp— Barrow— % % Trebles 13/9 

Hematite 318 0. - Heavy Rails .. $00... .. —- 

No. 1 Foundry . 2a 4 — Light Rails 8 5 Oto 810 0 -” tab. Methil or Burat- 

No.3 Foundry .. .. 312 6. ms Billets 615 Otc 9 0 0 itent—Gieom nay to Saye 
¥ ee Screened —— 17/6 

N.E, Coast— : , Bars (Round) ; $17 6. el Trebles ‘ 4/- to 14,6 
— Mixed Nos. .. - ~ : : ~ 0 » (Small Round) 810 0. aN oe ee ny 
sas le : 8 Hoops (Baling) .. 1 00. 915 0 ‘ane n 

Cetin » (Soft Steel) ee 815 0 , ' 
' eee eee Cad, Latth)—Best Gteas — 
No. 1 311 0. 311 0 Sessadery Stee 12/6 
Silicious Iron .. 311 0. 311 0 o (Lancs. Boiler) .. 912 6to 917 6 ” Trebles : at 14/- 
No. 3 G.M.B. . 386. 3 8 6| Suerrretp— Doubles .. 13/- 
No. 4 Foundry oy @. 376 Siemens Acid Billets 910 0.. Singles 12) 
No. 4 Forge 3; 7 6. 3:76 Hard Basic ; 9 2 Gand9 i2 6 . 
Mottled 366. 3 6 6 Intermediate Basic 712 6andsS 2 6 _ ENGLAND. 
White 2@¢. 366 Soft Basic 700. — (8) N.W. Coast— 
Hoops .. 910 0. = Steams . 24/- to 25/- 
MipLanps— Soft Wire Rods 715 0 — Household 38/~ to 51/- 
(8) Staffs.— ( Delivered to Station) ae Coke. . 23/6 to 24/- 
All-nine (Cold Blew) a os Small Rolled Bars... 8 5 Oto 815 0 — | Nonrmumszarano— 
North Stalls, Feoge ou e. “ Billets and Sheet Bars.. 6 7 6to 6 12 6 ‘ Best Steams .. 14/6 to 15/- 
» «  Woundry.. 313 6. - Sheets (20 W.G.) .. .. 1110 Otol2 0 0 ; Second Steams 13/6 to 13/9 
(3) Northampton— Galv. Sheets, f.0.b. peat 13 12 6to13 15 0 - Steam Smalls 9/6 to 10/6 
Foundry No. 3 3 Oo. oe. ee 2s we: 4 7886. - Unscreened 13/- to sy 3 
ee Se ae = ea | UP - Household 21/- to 26/- 
ee hse ae ln ey RE: - Dunsau— 
(1) Derbyshire— Bridge and Tank Plates 8 12 6. - Best Gas 15/6 
No. “seed 37 6. - Boiler Plates . . 915 0. _ Second 15/- to 15/3 
Forge : 336. a Household . 21/- to 27/- 
~ —— Foundry Coke eo 21/- to 26/- 
(3) Lincolnshire— Saerristp— Inland. 
No.3 Foundry .. .. 312 6. —_ ¥ Best Hand-picked Branch .. 27/- to 28/6 _ 
No. 4 Forge —_ Suenena~ NON-FERROUS METALS. Derbyshire Best Bright House 20/- to 23/- _ 
en ~ = Tin-plates, I.C., 20 by 14 18/3 to 18/9 Best Mouse Cead .. -. -- 50/800 20/6 - 
(4) N.W. Coast— Block Tin (cash) 198 5 0 Screened House ~ * ve os = 
N. Lance, and Cum.— SU) ~otevupe “2°! suite. o luaeue = 
(4 4 6(a) ai Copper (cash). . 7117 6 Derbyshi : 
a ’ cigs yshire Hards 15/6 to 16/6 = 
Hematite Mixed Nos. 14 7 6(b) i * (three months). . 7115 0 Rough 8/6 to 9/6 a 
\4 11 0 (e) a Spanish Lead (cash) ; 2313 9 = a y / 
Ae » (three months) 2313 9 utty Slacks . . e/- to 7+ gst 
Spelter (cash). . 2615 0 Gul .. - + ee ~ 
(three aati... 215 0 Blast-furnace Coke (Inland) 14/6 at ovens — 
MANUFACTURED IRON. e Furnace and Foundry Coke (Export), f.o.b. 20/6 
ManCHESTER— 
Home. Export. Copper, Best Selected Ingote 76.15 0 | Canpurr— (9) SOUTH WALES. 
£8. d. £8. d. » Electrolytic 84 10 0 Steam Coals : 

ScoTLanp— » Strong Sheets .. wa 112 0 0 Best Smokeless Large .. 20/— to 20/6 
Crown Bars - 10 6 0 915 0 ii Tubes (Basis Price), Ib. .. 0 1 3} Second Smokeless Large 19/6 to 20/- 
Best — _ Brass Tubes (Basis Price), Ib. 01 1 Best Dry Large .. 19/- to 19/6 

wR Cesse— » Condenser, Ib. ae 0 1 34 Ordinary Dry Large 18/- to 18/6 
Soon Bibecte 1110 0.. = Lead, English 25 7 6 Best Black Vein Large 19/— to 19/6 
PE 1015 0.. » Foreign 23.15 0 Western Valley Large .._ .. 18/6 to 19/- 
Best Bars pags eo ee — Spelter 2615 0 Best Eastern Valley Large .. : 18/3 to 18,9 
Double Best Bars . 1115 0.. _ Aluminium (per ton—raw ingot) - £95 Ondinacy Bastern Valley Large .. a6 wore 
Treble Best Bars 126 0.. a Best Steam Smalls . 13/6 to 34/~ 

Ordinary Smalls 12/6 to 13; 

Lancs.— Washed Nuts oa 20/— to 23/- 
Crown Bars .. 1010 0. — No. 3 Rhondda Large .. 20/6 to 21/- 
Second ty Bars 10 00. —_ FERRO ALLOYS. ‘ »  Smalls.. 15/—- to 15/6 
Hoops ' 13 0 0. — Tungsten Metal Powder 2/11 per Ib. No. 2 ~ ae .. 17/6 to 18/- 
' Ferro Tungsten 2/9 per lb. = - al 16/— to 17/- 

8. Yorrs,— Per Ton. Per Unit. ie Smalls . 13/- to 13/6 
Crown Bars = © P. ag Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £25 0 0 7/6 Jountey Coke (export). . 26/6 to 36/- 
an Bare = = ; ' - * » 6p.c. to 8 p.c. £400 Fe Seeetin tie (export). 21/- to 23/- 

Ps " »  8p.e. to 10 pc. . £2310 0 6/- Patent Fuel ‘ 20/6 to 21/6 
Mrptanps— Specially refined .. .. Pitwood (ex ship) .. 25/6 to 26/- 
Crown Bars .. 915 O0told0 0 0 = Max.2p.c.carbon .. £38 0 0 = 12/- Swansza— 

Marked Bars (Staffs. ) C4 O25 » lp.c.carbon .. £40 0 0 15/- Anthracite Coals : 
Nut and Bolt Bars 9 0 Oto 9 2 6 ” 0-70 p.c. carbon.. £45 0 0 = 17/- Best Big Vein a 33/- to 36/- 
Gas Tube Strip 1017 6. ~ » Garbon free .. 1/2 per Ib. Seconds .. 27/6 to 30/- 
Metallic @eentun ee , 2/6 per Ib. Red Vein. as : 23/- to 27/- 
Ferro Manganese (per cond « . £13 15 0 for home Machine- sine Cobbles 40/- to 43/6 
£13 10 0 for export Nuts. . - 40/- to 44/- 
STEEL. (d) » Silicon, 45 p.c. to 50 p.c. - £12 0 0 scale 5/- per Beans 23/6 to 
(6) Home. (7) Export. unit a cries ace 17/3 to 18/6 
£ a. d. £ s. d, oo +»  T5p.e. - £19 10 O scale 6/— per Breaker Duff .. 9/-to 9/6 

(5) ScoTLayo— unit Rubbly Culm 9/6 to 10/- 
Boiler Plates .. . 1010 0 1010 0] ,, Vanadium .. 13/- per Ib. Steam Coals : 

Ship Plates, jin.andup 8 7 6.. 712 6 » Molybdenum ia 4/- per Ib. Large .. 18/- to 19/- 
Sections . » « « wae OY. 72 6 » Titanium (carbon reo) 1/- per Ib. Seconds .. 17/- to 18/- 
Steel Sheets, jin. 815 0 = 8 12 6] Nickel (per ton) ad £170 to £175 Smalls .. . 10/6 to 13/- 
Sheets (Gal. Cor. 24B.G.) 13 10 0 ..13 12 6to 13 15 0| Ferro-Cobalt .. 9/4 per Ib. Cargo Through 15/9 to 16/9 








(1) Delivered. (2) Net Makers’ Works. (3) f.0.t. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, 
eosle are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (9) Per ton f.0.b. (@) Delivered Glasgow. (6) Delivered Sheffield, 
{e) Delivered Birmingham, (d) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases solely to British products. 














May 17, 1929 


THE ENGINEER 





—_ — 





French Engineering Notes. 


(From our Correspondent in Paris.) 


Shipbuilding. 


THe Chambre Syndicale des Constructeurs de 
Navires de France is drawing public attention to the 
serious condition of the shipbuilding industry, which of 
late years has provided enormously increased facilities 
for the construction of vessels, though, at the same time, 
the tonnage launched has rapidly declined. On the occa- 
sion of the launching at Saint- Nazaire of the ‘‘ La Fayette,”’ 
a 25,000 tons ship to be propelled by internal-combustion 
engines of 18,500 horse-power, Monsieur Fould, President 
of the Ateliers et Chantiers de Saint-Nazaire, stated that 
the tonnage built for French shipowners fell steadily from 
135,186 tons in 1921 to 15,885 tons in 1928. There are 
now sixteen shipyards capable of building close upon 
400,000 tons a year, and deducting the tonnage con- 
structed for the Marine, there remain from 250,000 to 
300,000 tons available for private owners. It is true that 
the situation last year was particularly bad, but during 
the past few months it has much improved, although there 
appears little hope of sufficient orders being given out 
to provide anything like full employment to all the ship- 
yards. The association complains that shipbuilders have 
not been encouraged by the State to the same extent as 
those in other countries. Nothing, it says, was done for 
them until the institution of the system of maritime credits, 
whereby shipowners can obtain loans at a low rate of in- 
terest for the construction of vessels in home shipyards. 
Builders declare that they do not look hopefully on that 
scheme, for shipowners often find that they have an advan- 
tage in placing orders with foreign shipyards in which the 
cost of construction is lower and, moreover, the increasing 
preference for motor ships favours foreign builders who 
generally have better facilities for constructing them. 


Ship Repairs. 


Probably the greatest drawback at the French 


shipyards is the lack of specialisation and the inadequate | 


equipment of most of the yards, notwithstanding the 
considerable quantity of German material that has been 
supplied for that purpose, including large floating docks 
for Rouen, Bordeaux and some other ports. The sending 
of the ** Paris ’’ to a foreign port for repairs after her recent 
accident has called attention to these shortcomings, and 
the Association des Grands Ports Francais has arranged 
with the Government for the appointment of a commission 
to draw up a programme for specialising repair work at 
the different ports and deciding upon the necessary equip- 
ments. <A large amount of elevating and other machinery 
has been distributed, but it has not all gone to the proper 
places, with the result that much of the plant is not used 
the best advantage. Nevertheless, the complaints, 
while justified to a great extent, do not give credit to 
the enterprise of several ports which are now admirably 
equipped, and if the plants remain idle for most of the 
time, the fault is due largely to the considerable distances 
at which many of the ports are situated from the supplies 
of raw material. In the way of specialisation the port 
of Saint-Nazaire has set a good example by carrying out 
extensive works to permit of repairs to the largest ships 
that are likely to be afloat for many years to come. A 
graving dock 350 m. long and 50 m. wide, and capable of 
being still further lengthened is under construction. At 
the Penhoét: yard preparations are being made for the 


building of a Transatlantic steamer which will have a 
displacement of more than 60,000 tons. The new vessel 
will have a length of 280m. and a width of 34m. It 


will be electrically -propelled. 


Ecole Centrale Centenary. 


Although the first engineering school was estab- 
lished in 1794, under the name of the Ecole Centrale des 
Travaux Publics, and was subsequently known as the 
Ecole Polytechnic, it was not the first created for the 
benefit of the engineering profession. Its object was to 
prepare engineers to become officers and civil servants. 
It is still the most exclusive school in France, and, while 
preserving its military character, the Ecole Polytechnique 
supplies engineers for all branches of industry. The first 
school created for civil engineering was the Ecole Centrale 
des Arts et Manufactures, which was started in 1829 by 
a group of leading scientists, mathematicians and 
physicians. As a means of insuring the continuity of the 
school, it was made a State institution in 1855, but it has 
always preserved complete independence as regards organi- 
sation and control. They were former students of the 
Ecole Centrale who founded the Société des Ingénieurs 
Civils de France. Under the management of the present 
director, Monsieur Léon Guillet, the Ecole Centrale has 
undergone considerable development, and new buildings 
have been erected for the accommodation of students 
and for an up-to-date laboratory. The forthcoming cen- 
tenary celebrations of the Ecole Centrale will not only 
mark a long period of high achievement but will give official 
recognition to the valuable work that has been accom- 
plished recently to increase the scope of this famous 
school. 


African Air Service. 


The air service between France and the Belgian 
Congo, to be extended later on to Madagascar, is expected 
to be instituted early next year. Several missions have 
been sent out to survey the route and select landing 
grounds, and most of the material for the construction 
of the necessary sheds and buildings and for the equip- 
ment of wireless stations has been forwarded. In the 
absence of any landmark over about 750 miles of Sahara 
desert the aeroplanes will be navigated with the aid of 
wireless. The service will be in hands of the Compagnie 
Générale Aeropostale, which will use the type of machine 
at present employed on the Toulsuse and Dakar line. 
The time occupied in travelling between those towns is 
twenty-nine hours. The new machines will have a radius 
of action of 1100 miles. 


British Patent Specifications. 


When an invention is communicated from alroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at la. each. 

The date first given is the date of application ; the second date. 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS. 


308,927. June 14th, 1928.—Tue Drarnace or SuPERHEATERS, 
The Stirling Boiler Company, Ltd., 32, Farringdon-street, 
London, E.C. 4, and H. 8. Horsman, 140, Albert Palace - 
mansions, Battersea Park, London, 8.W. 11. 

It is, it is stated, a very common practice to flood super- 
heaters when not in service, but even where no definite steps are 
taken to effect flooding a considerable amount of water of con- 
densation is deposited in the superheater tubes. This water, 
however it may be introduced, serves the purpose of protecting 
the superheater during the period of preparation before the 
superheater is put into service, particularly with some super- 
heaters which are situated quite near to the boiler furnace. The 
drainage of the superheater before steaming is of the utmost 
importance, and in the majority of cases considerable time is 
required, and allowed, to render the drainage as thorough as 
possible. The introduction of a multiplicity of steam passes 
has the effect of prolonging the time required for drainage, as in 


N°308,927 











such cases the steam pressure within the boiler has to accelerate 
and expel the water through a passage or passages of great 
length, the length increasing with the number of passes. There 
is a tendency towards an increase in the number of passes | 
because higher steam pressures are being adopted and with the 
advance of pressure there is a reduction in volume. It is recog- | 
nised that steam speed must be maintained in order to prevent | 
overheating of superheaters, and, as a definite amount of heating 
surface is required to produce the superheat, it follows that with 
increase in pressure to be used the number of steam passes must 
also increase. The invention consists in an arrangement whereby 
@ superheater of any number of passes may be converted for 
drainage purposes into the equivalent of a single pass super- 
heater. For each of the passes there is provided a drain A, and, 
in addition to the main steam connections B B, there is also a 
steam supply C from the boiler controlled by means of a valve. 
April 4th, 1929. 


DYNAMOS AND MOTORS. 


29th. 
of 


1927.—InpvuctTion Morors, Dr. 
Bodenbach -on-the-Elbe, Czecho- 


306,840. November 
Benno Schwarz, 
Slovakia. 

A squirrel-cage induction motor constructed in accordance 
with this invention is claimed to give an exceptionally good | 


| 
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starting torque with a low starting current. Simple closed- 

circuit conductors A are employed, with one bar B in an outer | 

set of slots C having relatively small magnetic leakage and the 
other side D in lower slots E in a different radial plane.— April 

2nd, 1929. 

292,999. June 19th, 1928.—ARRANGEMENT OF CoRE SEGMENTS 
IN THE Casinos OF DYNAMO-ELECTRIC MacHINEs, RoTARY 
TRANsPoRMERS, &C., Siemens-Schuckertwerke Aktiengesell- 
schaft, of Berlin-Siemensstadt, Germany. 

In accordance with this invention the core body of electrical 
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machines is fastened on to T-shaped cross pieces A BC which 
form part of the stator frame. The centre of the individual core 





| is bent in the form of a ring and placed over the collar. 
| spring is electrically connected to the wire winding D and to 
the metal covering C by means of bands F. 


| way. 


| ing the whole joint. 





plates is rigidly fixed on the cross piece B, whereas the extremities 


of the plates on the cross pieces A and C have tangential play. 
The individual core plates D are held together in an axial 
direction by means of rivets. It is pointed out that the expan- 
sion of the core body of large machines is usually hindered by 
the rigid fastening arrangements, and the object of this inven- 
tion is to overcome this difficulty.June 19th, 1929, 





TRANSMISSION OF POWER. 


290,977. May 15th, 1928.—Merans ror EQUALISING THE 
ELecTrostatTic Stresses 1s Armoured Casies, /nter- 


national General Electric Company, Inc., of 120, Broadway, 
New York, U. , 

In cables in which the individual conductors are provided with 

@ metal covering over the insulation, the metal covering of the 

cable is removed at the end sleeves and only the insulated con- 

ductor is led to the terminal. In order to ensure a gradual 

equalisation of the radiation at the end of the lead covering, 
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y, 





B 


funnel-like radiating surfaces are arranged at the end sleeve, 
According to the invention a collar of paper in the form of a 


double core A is wound round the cable at the point where the 


conductor B emerges from the metal covering C. On the side 
facing the metal covering the cone is tightly wound with metallic 
wire D and at the point of largest diameter a helical spring EF 
This 


ipril Lith, 1929. 


309,303. April 2nd, 1928.—IMPROVEMENTS IN OR RELATING 
To Jornts ror Execrric Cases, Pirelli General Cable 
Works, Ltd., and Robert Eustace Horley, both of Western 
Shore, Southampton, Hants. 

The metal sleeve A in which the jointed cable is enclosed com- 
prises a cylindrical box in two parts, At the end of the two 
sections of a triple lead sheath cable heing jointed, an end plate 


- 
& (ft \n 
bho 4 ~\ ? r? 


N° 30 





B is attached, and through the bosses C the three lead sheaths 
of the cable are passed. The cores of the cable sections to be 
jointed, are connected with ferrules and are insulated in the usual 
The three metal separating barriers D are then inserted 
between the insulated cores, the barriers being held in radial 
slots E. The metal sleeve A is finally placed in position and 
attached by screws at each end F to the end plates B, thus enclos- 
dpril 1)th, 1929. 


MACHINE TOOLS AND SHOP APPLIANCES. 


308,949. October 12th, 1928.—-Roiiinec Disc Wueets, A. £. 
White, 88, Chancery-lane, London, W.C. 2. 

This invention covers the rolling of the tapered dises used for 

some motor car wheels, which may vary in thickness from (in. 


at the hub to 4in. at the periphery. They are made from a 





blank, as shown in Fig. 1, which is roughly formed by the mutual 
approach of the two dies A A—see Fig. 2. The plunger B is 
driven forward—see Fig. 3—to help in expressing the metal, 
and the disc is rolled out as shown in Fig. 4. The dimmy hub, 
which has been used to centre the blank, is then cut out.——A pril 
4th, 1929. 


TRAMWAYS AND RAILWAYS. 


November 7th, 1928.—Raus, Vereinigte Stahlwerke 
Stahlhaus, 69, Breitestrasse, Diissel- 


306,888. 
Aktiengesellschaft, 
dorf, Germany. 

The inventors propose to improve the wearing qualities of 
railway and tramway rails by rolling them from # composite 
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ingot containing strips of hard steel. Fig. 1 is a section through 
such a rail, while Fig. 2 shows the strips A arranged in the ingot 
mould ready for the pouring of the mass of mild steel. It is 
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pointed out that the parts used for holding the strips in place 


during pouring “do not disturb the connection, as they will 


of two amplifier valves arranged as rectifiers, the anode circuits 
of the valves operating through a wave trap on & common 
output transformer or other load. The upper diagram shows 
the frequency multiplying part of a circuit arrangement in 
accordance with the invention, A ixatransformer to the primary 
of which the carrier tone N modulated by the picture frequen- 
cies n is applied. The secondary circuit of the transformer is 
connected as shown to the grids of two amplifier valves arranged 
in push-pull fashion and negatively biassed so that they work on 
the lower bend of their characteristics and thus operate as 
rectifiers, The anodes of both valves operate in parallel. Assum- 
ing accurate symmetry in the circuit, the carrier wave will be 
doubled by this arrangement and the amplitude curve unaltered. 
The original frequency band N + is thus converted into 
2N +n. Ifthe same process were repeated by a similar arrange- 
ment, the frequency band would become 4 N + n, and so on. 
Since in practice the carrier frequency N is only about twice the 
highest picture frequency n in order that the value N -+ n does 
not become unnecessarily high for cable transmissions, the 
| frequency may be multiplied at the other end of the cable to 
any desired amount, e.g., in the ratio 4: lor 8:1. It is pro- 
posed to arrange a frequency multiplier as indicated at 
the end of a transmitting cable, and to employ it to double 





the frequency one or more times, suppressing the carrier | 


| frequency by the insertion of a wave trap and by modulating a 
| high-frequency transmitter, for example, by direct picture 
frequency only. The lower diagram shows a complete circuit 
| Sit 8 econ in accordance with the invention, from which it 
| 
] 
| 
| 


will be seen that demodulation is effected by inserting betore | 
the loading resistance B of the valve a suitable wave trap C. | 


The potential variations taking place at B then correspond 
directly to the picture frequencies and can be utilised for con- 
Obviously, a common output trans- 


trolling the transmitter. 
April 4th, 1929. 


former may be substituted for the resistance B. 


298,947. October 16th, 1928.—Pire Connections, Vereinigte 
Stahlwerke Aktiengesellschaft, 67/69, Breitestrasse, Diissel- 
dorf, Germany. 

This pipe joint takes the form of two flanges, which are 
| lapped one over the other. In the illustration they are shown 


come to lie into the lost ends which are cutted (sic) away after | 


the block has been rolled out.”"—April 4th, 1929. 


MISCELLANEOUS. 


290,157. April lOth, 1928. 
ING INSTALLATIONS EMBopYING sucH Lamps, N. V. Philips’ 
Gloeilampenfabrieken, of Emmasingel 6, Eindhoven, North- 
Brabant, Netherlands. 


This invention relates to a resistance lamp, particularly | 
designed for use in rectifying installations, and to a rectifying | 
installation in which one or moré of these lamps are utilised. | 


The resistance lamp is characterised by having mounted in it 
resistance wires of which at least two are designed for different 
eurrent intensities. The diagram represents a rectifier circuit 
arrangement according to the invention, which is shown by way 
of example with a full-wave rectifier A. To operate the rectifier, 
the primary coil B of a transformer is connected to a source of 
alternating current. The installation can be utilised for hali- 
wave or full-wave rectification. By connecting the negative 
terminal of the battery to be charged to the negative point of 


connection C, the battery is charged by means of full-wave 
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rectified current. Starting from the positive terminal D, the 
charging current flows through the battery vid the point of 
connection C and during one half wave of the alternating current 
through the resistance FE, through the coil F, vid the anode G, 
to the cathode H, through a part of the heating current coil K, 
and back to the positive terminal D. During the other half- 
wave the current flows from the point C through the resistance L, 
the coil M, the anode N, the cathode H to the positive terminal | 
Db. If a higher charging voltage has to be utilised, the negative | 
battery terminal is connected to a point of connection O, which 
is connected to a high-tension coil P. In this case the battery | 
will be charged by one half wave of the alternating current. The 
charging current flowing in this case takes the following path : 
Starting again from the positive terminal D, through the 
battery to be charged, through the coil P, through the resist- 
ance Q, the coil F, from the anode G, to the cathode H, and 
hack to the positive terminal D, The three resistances denoted 
by E, L and Q are assembled in a single lamp.—A pril 4th, 1929. 


298,614. October llth, 1928.—Freevency CHANGERS FOR 
Use IN Picture AND oTHER HIGH-sPpEED TeELEGRAPH | 
Systems, Telefunken Gesellschaft fiir Drahtlose Tele. | 


graphie m.b.H., of 12-13, Hallesches Ufer, Berlin, Germany. | 
According to this invention, picture and other high-speed | 


Resistance Lamps ano Rectiry- | 


| to receive a gramophone turntable. 
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| assembled realy for the turning over of the outer flange. The 

| joint is subsequently made tight by means of welding. The 

| chief claim in the specification is for the formation of the 

| flanges to a spherical contour, so that two adjacent lengths of 

| pipe may be set at a slight angle, one to the other.-April 4th, 
1929. . 


308,702. December 22nd, 1927.--AuTomatic Sprep Reeura- 
TION Systems, The British Thomson-Houston Company, 
Ltd., of Crown Houss, Aldwych, London, W.C. 2, and 
Joseph Hutt, of “‘ Rothesay,” South Bank-road, Kenil 
worth, Warwick. 

A motor of the induction dise type has a spindle A tapered at B 

The spindle carries a dise 

C of copper, which is caused to rotate in the direction of the 


| arrow by means of the electro-magnet D, having coils E fed with 


alternating current. The periphery of the dise C also passes 
between the poles of a permanent magnet F attached to an arm 
G, which can swing about a pivot at H. The spindle A carries a 


shields are provided at H, and the conducting coating Bis 
electrically connected to the corona shields by a conductor K. 
The inner surface of the insulator A is also coated at L with a 
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conductive sheath which is electrically connected by spring 
contacts with a coating M on the outer surface of an insulating 
| tube N.—April 3rd, 1929. 








Forthcoming Engagements. 


Secretaries of Inatitutions, Societies, d&c., desirous of having 
| notices of meetings inserted in this column, are requested to note 
| that, in order to make sure of its insertion, the necessary information 

should reach this o, on, or before, the morning of the Wednesday 
lof the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO THURSDAY, MAY lira to 23xp. 


TO-DAY 


Worip Power ConrereNce.—Sectional meeting, Barcelona. 
Conference on complete utilisation of water power resources. 
For programme see page 291, March 15th, 1929. 


WEDNESDAY TO FRIDAY, MAY 22np To 24TH. 


| Instrrution or Water Encrveers.—Birmingham. Summer 
general meeting. For programme see page 352, March 29th, 1929. 


THURSDAY, MAY 23rp. 

Farapay Socirety.—In the Rooms of the Chemical Society, 
Burlington House, Piccadilly, W. Annual general meeting. 
To read and discuss the Third (Experimental) Report to the 
Atmospheric Corrosion Research Committee, British Non 
ferrous Metals Research Association, presented by Mr. J. ©. 
Hudson. 7.45 p.m. 

Royvat AERONAUTICAL Socrety.—At the House of the Royal 
Society of Arts, John-street, Adelphi, London, W.C, 2.“ Lubri- 
cation of Aircraft Engines,” by Mr. F. A. Foord. 6.30 p.m. 





TUESDAY TO FRIDAY, JUNE 4ra to 7ra. 


brake drum K, which is partly encircled by a brake band L, | 


N°308.702 











| one end of this band being anchored at M to the arm G near its 


| 


N°298,614 








| 
| 


| 








telegraph apparatus of the kind in which a modulated carrier 
tone is employed is characterised by the fact that the modulated 
carrier tone, whose frequency is to be changed, is applied by means 
of a transformer, the secondary winding of which is formed of 
two symmetrical parts connected in opposite phase to the grids 





pivot, whilst the other end is attached to the pivoted arm G 
near its outer end at O. A light tension spring P has one end 
anchored to a fixed bracket and the other end attached to 
the arm G near its outer end. In the operation the permanent 
magnet F induces electric currents in the rotating dise C, thus 
producing a magnetic drag, which tends to make the magnet F 
follow the rotation of the dise; this force being proportional to 
the speed of rotation of the dise. If the speed of rotation exceeds a 
predetermined value, then the magnetic drag on the magnet F 
will exceed the restraining force of the spring P and the arm G 
will swing about its pivot and tighten the brake band L on the 
brake drum K, thus tending to prevent the speed from exceed- 
ing its normal value.--March 25th, 1929. 


309,109. January 3rd, 1928.—BusHrINeGs ror use with Exec- 
TRICAL Apparatus, The British Thomson-Houston Com- 
pany, Ltd., of Crown House, Aldwych, London, W.C. 2, 
and John Gale Wellings, of ‘ Ricky,” London-road, Dun- 
church, Rugby. 

This specification describes a bushing for straight-through 
conductors, but the invention is appliable to ordinary lead in 
bushings. The bushing can be used for pressures of 22,000 
or 33,000 volts with air cooling and without oil or compound 
fillings. The bushing, which is shown at A, may be made of 
porcelain. The groove B is provided with a coating of metal, 
and in the groove there are packing rings C D, which fill the 
on between the groove and the winding E, which constitutes 
the secondary winding of the transformer, the conductor passing 
through the aperture of the bushing forming the primary. Clamp- 
ing rings F and G prevent displacement of the winding. Corona 


INstITUTION OF Gas Enotneers.—aAt the Institution of Civil 


Engineers, Great George-street, Westminster, 8S.\W.1. Annual 
general meeting. 10 a.m. each morning. 
WEDNESDAY TO SATURDAY, JUNE 5Sru ro 1lorn, 


INTERNATIONAL Founpry Trapes’ Exuinsition,—Royal 


Agricultural Hall, Islington, London, N. |}. 
FRIDAY TO THURSDAY, JUNE 7rn ro 13ru. 

| 

| 

| Institution or Gas Enotneers,—Visit to Berlin for the 

meetings of the German Gas and Water Association, and to visit 

the German Gas and Water Exhilttion. 


THURSDAY TO SATURDAY, JUNE 6ru To 15ra. 
| 
| 
| 
} 


INTERNATIONAL Hien Tension Conrerence.—-Paris. For 
provisional details see page 413, April 12th, 1929. 
TUESDAY TO SATURDAY, JUNE lita To 22Nnp. 
INSTITUTION OF ELECTRICAL ENGINEERS.—France, Summer 


| meeting. For programme see page 331, March 22nd, 1929. 


TUESDAY TO FRIDAY, JUNE 25ru To 28rx. 


INSTITUTION OF MecHANICAL Enornrers.—Manchester. 
Summer meeting. For programme see page 302, March 15th, 

° 

TUESDAY, JULY 2np. 

INsTITUTION oF ExLectricaAL Enoineers: Sovurn MipLanp 
CENTRE.——Summer meeting. Visit to the Avonmouth Docks. 
Assemble main booking hall, G.W.R., Snow Hill, Birmingham. 
Il a.m, 


TUESDAY TO THURSDAY, JULY 2np To 4ra. 


Nortu-East Coast Institution OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. Summer meet- 
ing in Newcastle-upon-Tyne, jointly with the Institution of 
Engineers and Shipbuilders in Scotland. 


TUESDAY TO FRIDAY, JULY 2np To 5Srn. 


Portsmouth. For pro- 


British WATERWORKS ASSOCIATION. 
gramme see page 447, April 19th, 1929. 


WEDNESDAY TO FRIDAY, JULY 1l0ru ro 121n. 


ELectTricat AssociaTION ror WomeN.—-Fourth Annual Con- 
ference at the North-East Coast Exhibition, Neweastle-on-Tyne. 





a 











